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If you took a tiny section of Byers 
Wrought Iron no larger than a 
grain of dust, and enlarged it so 
its dimensions were magnified 100 
times... this is how it would look. 
The close-up gives the inside story 
of howand why wroughtiron resists 
corrosion, and withstands repeated 
stresses without fatigue. 

The main body is high-purity 
iron. The darker threads are ‘‘iron- 
glass’’—silica slag, representing 2 
to 3% of the material by weight, 
which is distributed in the form of 
fibers through the matrix. 

When corrosion strikes the slag 
fibers it is halted, for they are 
immune to attack. It is dispersed 
over the surface, instead of localiz- 
ing and causing early failure 
through pitting. As the action con- 
tinues, a constantly increasing area 
of slag surface is exposed, which 
leaves a constantly decreasing area 
for corrosion to work on. The fibers 
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The inside story of how BYERS WROUGHT IRON 
traps corrosion... and resists fatigue 


anchor the initial film, which in 
turn shields the underlying metal 
as a scab protects a wound. 

The fibers also give the material 
a distinctive physical structure 
which might be compared to that 
of a stranded wire cable. This ac- 
counts for wrought iron’s ability to 
resist premature fatigue failure 
from vibration and shock. 

Railroads were one of the first— 
and are still one of the largest— 
users of wrought iron. No other 
group has more first-hand knowl- 
edge of this material's corrosion 


resistance and fatigue resistance in 
literally hundreds of punishing ap- 
plications. In specifying, it is well 
to remember that these service 
qualities are the direct result of a 
unique composition and structure 
that only wrought iron possesses 
... and that without this composi- 
tion and structure, no material can 
honestly claim to be wrought iron. 

A. M. Byers Company. Estab- 
lished 1864. Offices in Pittsburgh, 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS + OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 
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Fig. 1—Inbound inspection track and inspection sheds 


Nerfolk & Western 


se in 
J ap- 


“é [Terminal Capacity Increased’ 


of a 
ture 
SSeS 
posi- Tae extensive improvements and expansion of yards By C. E. Pond 
‘can 4nd locomotive terminal facilities of the Norfolk & West- 
iron. §¢tn at Roanoke, Va., which were started in the fall of 
stab- § 1940 and completed in the summer of 1943, have made 
rgh, §Ppossible greater speed and efficiency in handling vital : es “14: 
aa etree. Pe y 6 Outside servicing buildings 
quis, The Shaffers Crossing terminal at Roanoke is the at Shaffers Crossing engine- 


isco. §Ptincipal engine terminal and servicing facility on the h d ° 
railroad. Built in 1918, it consisted of a single 40-stall ouse reduce congestion over 


‘od erg The house and outside facilities were turntable and in the house 
planned for servicing and handling a maximum of 80 


locomotives per day. The coaling and watering capacity 
was in excess of this. Early in the current emergency 


th j 4 j 
the number of locomotives that had to be handled fre quently exceeded by 50 per cent the number for which 


“A paper presented at the Joint Session of the Railroad Division and ; i i 
Oi & ‘Gas Power Division of the Amefican Soclety Gf Meshamien ma- ‘UC terminal was designed and it became necessary to 


fineers, and the Transportation Committee of the A. I. E. E., at the increase the handling capacity to 135 engines or more 
Annual Meeting, November 29-December 3, 1943, New York. h 24h 
TAssistant to superintendent motive power, Norfolk & Western. eac ours. 


NIEER Mange, Mechanical Engineer 103 





This was done by re-arranging and increasing some 
of the outside facilities without any addition to the basic 
facilities such as the number of stalls, turntable, coaling 
station or locomotive water supply beyond the lengthen- 
ing of some stalls, improvement of enginehouse floor 
and drop pits, and the re-arrangement of some outside 
standpipes. The work was handled during a period of 
record volume of traffic, and without any interruption 
to the handling of that traffic. 
The plan was worked out for an “assembly belt” layout 
so that an incoming locomotive, as it proceeded down 
the line, would get progressively the various services \ ¥ ‘ i fp uinct and 
needed to prepare it for the next trip and would, in the | ex map We on t 
shortest possible time and without making any back _— Mea expericn 
movements, come off the*end of the line completely serv- amare far 
iced, turned if necessary, and ready for its next trip. despite ¢ 
The major improvements made were in trackage, ash mechanic 
hoist additions and relocations, incoming inspection pits, branches 
engine washing platform and standpipes, enclosed in- visor ou 
spection and lubrication buildings, a 35-ft. extension to these ab: 
16 stalls, and the construction of adequate wash and Fig. 3—Various hose and fittings used for lubrication re mg 
degree, 
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the effici 
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Sh 


Howe 
observec 
supervis 
us are i 
There 2 
actions | 
fundame 
In our ¢ 
action it 
subject. 
will not 
the hun 
clusive 
just wh 
of hand! 
step in 
things 1 

Man 
discharg 
respons! 
social o 
ment. 
Fig. 4—Terminal employees servicing an articulated locomotive § that by 


Fig. 2—Interior of one 
of the engine inspection 
buildings showing arrange- 
ment of inspection pits 
and lubrication connec- 
tions at several locations 
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locker rooms for the accommodation of all engine and 
roundhouse employees. 
With 16 stalls of the enginehouse utilized for periodic i, i him to 
tests, inspections and attendant repairs, and 13 stalls used ' a es = 5B 
for wheel dropping, flue renewals and other heavy re- J . a \ > pense 
pairs, there remained only 11 stalls for running repairs. i | . peesula 
The spotting and movement of these shopped locomotives; = — an su 
frequently tied up the turntable. With these interrup- — is ae ums 
tions to the turntable, and the limited stall room, 135 . , apm th 
locomotives could not be put over the turntable into the - ey! poly ur 
enginehouse and a like number moved out of the house 4% J as well 
over the turntable. To get the capacity without an addi- ‘ jatitude 
tional turntable and enginehouse, it was decided to build ar ah he ap fhe 
covered inspection buildings where locomotives could be F ' ae Bad unc 
inspected, lubricated, and light repairs made for a quick er — meg tt lac 
turn-around. For instance, if a locomotive was received ae a foblen 
from either the Bristol, Va., or Bluefield, W. Va., dis- ep 
tricts, it could be serviced without turning and despatched ee! | ee jation 
east to Crewe, Va., north to Hagerstown, Md., or south | lowe. 
to Winston-Salem, N. C. Locomotives received from | aupment 
Crewe, Hagerstown or Winston-Salem could be serviced ( : Ditvites en 
(Continued on page 116) : EN fe? Super 
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ne Requirements of 


Good Railroad Supervision" 


Tue critical shortage of materials and manpower has 
resulted in a large gap between supply and demand in 
transportation. Therefore, the supervisor plays a dis- 
tinct and prominent part in helping to reduce this gap. 
We on the Alton, and I don’t doubt but what you are 
experiencing the same predicament on your railroad, 
are far short of filling our quota of authorized forces 
despite efforts to promote helpers and apprentices to 
mechanics and employing of female help in certain 
pranches of the mechanical department. But the super- 
yisor out on the firing line, who is face to face with 
these abnormal conditions, views them with calm reality 
and makes the best of it; interesting himself to the nth 
degree, he can and will by his own ingenuity and re- 
sourcefulness overcome obstacles that would retard 
the efficiency of his particular department and thus con- 
tinue the smooth-running machinery of the railroad. 


Shortcomings of Railroad Supervision 


However, in my experience with supervision I have 
observed various shortcomings of so-called qualified 
supervisors in their dealings with employees. Most of 
us are altogether too prone to take men for granted. 
There are certain fundamental truths concerning the 
actions and reactions of men just as there are similar 
fundamentals upon which scientific thoughts are based. 
In our study of men we do not always get the same re- 
action in every experiment as we do from some other 
subject. However, if you will observe human nature you 
will note the human impulses, the human desires and 
the human reactions which will give you a fairly con- 
clusive idea of the elements of the man problem and 
just what reactions may be expected from any method 
of handling a group of men. I have found that the first 
step in a study of the man problem is a study of those 
things which affect men’s thoughts and actions. 

Man by nature, I believe, has the inherent desire to 
discharge his duties to the best of his ability. His 
responsibility and ambitions arising out of family and 
social obligations make him conscious of this require- 
ment. He wants to do the right thing. He realizes 
that by properly carrying out his assignment will help 
him to achieve his ambitions and fulfill his responsibili- 
fies. But it has been my disappointment to observe that 
Hecause an employee was responsible for some minor 
Mregularity his actions henceforth were viewed with 
en suspicion. The supervisor in assuming under these 
tircumstances that an attempt is being made to under- 
mine the morale and efficiency of the department is not 
oly unfair to the individual involved but to himself 
a well. In such cases the employee should be given 
latitude in order to restore his confidence. 

_ The supervising officer who is thoroughly practical 


Fagen nd understands the technicalities of his work perfectly, 


mut lacks one knack of handling men, has a serious 
moblem on his hand. For example, the tactless foreman 


5 Paper presented at the November 16 meeting of the Car Department 
PSSociation of St. Louis, at which Mr. House was the honor speaker and 
Weived the 1943 bronze plaque award of the association, inscribed as 
‘MMows: “Presented to C. M. House, superintendent motive power and 
ipment, The Alton Railroad, November 16, 1943, a gentleman and 

pMaftsman whose exemplary devotion to duty and the railroad industry 
Mivites emulation. Car Department Association of St. Louis.” 

7 Superintendent of motive power and equipment, Alton, Chicago. 
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By C. M. House; 


Inspired leadership, 
as well as good judg- 
ment, common sense, fair- 
ness, receptivity to new 
ideas and knowledge of 
the work at hand are 
essential requirements 


prides himself on treating all men alike, but he might 
just as logically take pride in applying the same heat- 
treatment to all kinds of steel. Men differ in analysis 
more widely than steels. Ordinarily steels may be suc- 
cessfully heat-treated when the relative contents of a 
few elements—such as carbon, manganese, etc., are 
known; and so a knowledge of a relatively few elements 
in human nature makes it possible to deal successfully 
with problems arising in shop management. 


The Supervisor a Department Manager 


In the past it was thought that all that a foreman 
needed was unusual skill in his trade, so that he would 
know better than anybody else how the work should be 
performed and be able to perform it himself, if neces- 
sary; but in recent years, the functions of the super- 
visor have become much broader. The supervisor is 
virtually the manager of his department. 

The fact cannot be escaped that one of the foreman’s 
important duties is to be a fair and impartial representa- 
tive of the shop management to the men in his depart- 
ment. He must also be equally fair and impartial in 
representing the men to the management. In plants 
where the men ask for shop committees, the foremen 
are generally one-sided representatives. If they repre- 
sented the interests of their subordinates fairly before 
the executives of the company, no need for special com- 
mittees would be felt. 

The foreman or supervisor should adjust all matters 
cver which he has authority as quickly and as fairly 
as possible. He can help himself a great deal by first 
trying to find out who or what hurt their feelings. When 
conditions arise that he cannot adjust himself, he should 
not delay in presenting the matter to a higher executive. 

Many foremen seem to think that tact and diplomacy 
are not consistent with honesty and frankness. I believe 
you will agree with me that in this view they are mis- 
taken. No useful purpose can be served by arousing a 
man’s resentment in pointing out an error to him, if 
the same error can be brought to his attention without 
sacrificing his good will. The difference between 
diplomacy and tactlessness in handling men is the differ- 
ence between “leading” and “driving.” 
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Some supervisors have no difficulty in getting their 
men to adopt new methods, while others meet with 
stubborn resistance. This is because the successful 
foreman uses proper “selling” methods in introducing 
new ideas; he may even go so far as to make it appear 
to the shop men that they were really.the originators 
of the idea. The second type of foreman tries to force 
the acceptance of new methods on the strength of his 
authority—the result usually being friction, accompanied 
by reduced production, higher costs, and lower efficiency. 

You probably ask yourself, “How shall I make men 
like me”? The biggest part of the answer is simple, “By 
liking your men.” Admiration, respect, loyalty, cannot 
be one-sided. Experience has taught me that the more 
you give of them, the more you will receive. Mutual 
liking leads to mutual understanding and on this founda- 
tion you can build up a strong and dependable depart- 
ment. At the same time you will build for yourself a 
real reputation as a supervisor. Remember, too, that 
the supervisor who has the genuine respect and admira- 
tion of his men, invariably stands high in the estimation 
of his superior officers. Your men constitute an inter- 
esting field of study, and in order to lead and direct 
men successfully a supervisor should study their atti- 
tude of mind—their point of view—what interests them, 
and makes them responsive to fair and intelligent lead- 
ership. 

Every employee, being human, likes to know that he 
will be accorded an opportunity either for promotion, self- 
expression or appreciation, because every man has a 
right to high ambitions and every worker should be 
made to realize that demonstrated ability to assume 
greater responsibility will be recognized. There is an 
old saying, “Many a man would rather that you heard 
his story than that you granted his request.” 

There are very many cases where a man’s work gives 
greater opportunity for self-expression than is offered 
through any other outlet. If a man has initiative, in- 
genuity, mechanical skill, or any other attribute, he is 
enly human to wish opportunity to demonstrate his 
particular ability or skill so that it may be known and 
appreciated. In many cases a man is just taken for 
granted in his home, consequently a word of apprecia- 
tion from his boss for work well done is doubly treas- 
ured. Again, the job itself may form such an important 
background to the home life that a man who is not 
happy in his work finds it almost impossible to be 
happy in his home. 


Show Employees the Importance of Their Work 


One of the most important elements which determine 
the satisfaction a man receives from his work is faith 
in the hope that what he does is of some importance. 
Every man who has a right to be on the payroll is there 
because of the necessity for accomplishment of the par- 
ticular job to which he is assigned. In an industry as 
large as a railroad it frequently pays a supervisor to 
tell an individual workman the need for or the results 
accomplished by his particular job assignment. In this 
day of specialization, it becomes more and more impor- 
tant that plans be worked out whereby every workman 
will understand the purpose of the work he is doing. 

You have probably noticed that it requires a higher 
degree of intelligence and understanding for the super- 
visor to properly handle the human side of his problem 
than to handle either the business or mechanical side. 
Changing conditions present changing aspects of any 
problem and this is particularly true of the man problem 
on the railroads today. 
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Look back a few years to the time when the “Safe, 
First” slogan first gained prominence in railroad circle 
There was the desire on the part of management , 
prevent accidents and injuries to its employees ay 
that desire was transmitted through the organizatioy: 
however, little progress was made until a comprehensiy, 
plan for working out that desire in practical manner, wa 
evolved and put into effect. Real results along the lin 
of Safety First were not accomplished until each ind. 
vidual supervisor was definitely charged with the r. 
sponsibility for the safety of his particular group ,j 
employees. 

Railroad employees are regular folks, just the sang 
as any other group of people; they are more intelligen 
than the average, more self-reliant and they will responj 
more quickly to fair dealing, true fellowship, and th 
desire to serve, than any other class of employees jy 
the country; but for these same reasons, they detec 
more quickly artificiality, selfish interest, and lack ¢ 
sincerity, than do other groups of workers. 

Doubtless many of you realize that it takes patience 
and courage on the part of the supervisor, no matter hoy 
sincere he may be, to gain the loyalty, fellowship an¢ 
cooperation of his men. No employee can realize the 
employer’s problems until he himself has been an en- 
ployer. Many times an employee, when promoted to 
foremanship, becomes so unreasonable in his attitude 
toward the group he has just left, as to fail utterly in 
his ability to handle the men either as individuals or 
collectively. 


The Necessity for Patience and Persistence 


On the other hand, the supervisor who has the pa- 
tience and courage to gain the loyalty, fellowship and 
cooperation of his employees finds that team work takes 
the place of unit effort; that good fellowship drives out 
discontent ; that ambition and love of work will change 
an inefficient organization into an efficient one. It is 
well worth the effort. Generally speaking, the more a 
man knows about his job and the better he understands 
its purpose, the better he likes it, and the fact should 
not be overlooked that no one can be enthusiastic about 
his work until that enthusiasm has been inspired by 
honest liking for whatever work is being done. 

The good supervisor modernizes his thinking and 
constantly seeks new standards of safety, service and 
economy. He should educate himself in advance of 
his men to maintain his proper position as a leader. He 
must observe the rules he asks his men to observe. He 
must believe in the principles he asks his men to carry 
out; he must be competent to direct the jobs-his men 
are required to do. I have observed that men are not 
inspired by proclamation alone. The mere issuance 
of bulletins, orders or propaganda, receives but an it- 


different response from either supervisors or men. Real 
inspiration comes from active, intelligent instruction 


and example. 

Briefly, let us look at the matter from the employee's 
point of view. Why should the average worker believe 
in the sincerity of his boss’ plea for safety when foremen 
permit or demand unsafe practices? Why should a 
workman believe in a plea for the necessity for economy 
when shop planning is so poor that he wastes time wait- 
ing for material? Why should a mechanic believe the 
sincerity of a supervisor in asking for good workman- 
ship when it is impossible for him to obtain proper work- 
ing equipment? It is only natural therefore that every 
time there is inefficient supervision anywhere on a rail- 
road the workers who see such inefficiency on the part 
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of supervision resent any criticism of their work. How- 
ever, 1 believe it is generally. understood that manage- 
ment, by its policies and through the training of its 
supervisors has been, and is removing the excuses that 
present themselves to the minds of employees as Justi- 
fication for inefficiency or the withholding of their best 
efforts. Until this is done, however, inefficiency will 
continue. 


Grievances, Agreements and Fair Treatment 


Just a word now about grievances, agreements, etc., 
the necessity for fair treatment of workers is a proved 
and accepted policy of present-day railroading. Millions 
of dollars have been lost in industry in the past because 
of failure to recognize this policy, because when a man 
has a real or fancied grievance against his boss the 
company pays the bill. The. worker with the grievance, 
finding himself unable to retaliate on the boss, endeavors 
to salve his wounded pride by getting even with the 
company. There is no use spending time arguing about 
why this is so, because you and I know the fact remains 
the company pays the bill in reduced efficiency. 

The fundamental consideration which should be under- 
stood by the supervisor is that railroads have agreements 
with many classes of employees as to wages, hours of 
service and working conditions. The first problem is 
a thorough study and understanding of the working 
agreements in effect, as well as rulings which have been 
made on any controversies that have arisen over the 
interpretation of the agreements. 

It has been my experience in dealing with the labor 
question that the officers of the federated shop crafts 
know these rules by heart. They have lived with them 
through various changes and developments up to their 
present status. They have thought about the interpreta- 
tion of each clause, as grievances and misunderstandings 
have arisen, and are practically letter perfect in their 
knowledge of just what the agreement means and what 
the rights of employees are. 

In the same manner, we who have sat around the 
table when the agreements were developed and adopted 
are familiar with the spirit as well as the letter of the 
law contained therein. However, a local supervisor and 
the group of men under him may neither of them be 
as familiar with, or as expert in their understanding of, 
an agreement as those who made it. Unless the super- 
vising officer makes it his business to study them, he 
may misinterpret or misapply some condition or clause 
with the result that a grievance will arise for settlement. 

With the broader understanding of the human side 
of a railroad, and with the finer appreciation of the rights 
of the employees, there is a very general desire on the 
part of management to interpret any agreement on a 
broad and friendly basis and to live up to the spirit 
of the agreement, rather than to act on some technicality 
which someone may be able to read into the formal 
wording of the document. The wise supervisor is care- 
ful in making a “paper showing” of a few dollars here 
or there because of taking advantage of some technicality, 
hecause the spirit of antagonism created in the minds 
and hearts of employees under his jurisdiction by his 
one-sided interpretation of every case, produces a spirit 
of unrest and disloyalty, and puts ‘his men on the de- 
fensive to take advantage of him. For every dollar he 
saves by his technic, ten times that amount is lost through 
decreased efficiency and actual waste. He breeds dis- 
loyalty in the organization, not intentionally, it is true, 
but the fact remains that employees, in their efforts to 
get even with a man of this kind. are likelv to do things 
that are detrimental to the interest of the railroad. 
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Technicalities Versus the Spirit of the Rules 


There is an old saying that “like breeds like,’ and 
the supervisor who reads into the schedule technicalities 
that were not intended, creates a similar spirit of tech- 
nicality among the men under him. On the other hand, 
a spirit of fairness, a spirit of willingness to hear the 
other fellow’s argument, to follow the intent rather than 
the technicality of the agreement, engenders a like 
willingness on the part of the men to interpret the rules 
fairly and broadly. 

You will recall how Shakespeare in his Merchant of 
Venice showed the attempt to insist on the contract for 
a pound of flesh re-acted upon the claimant so that he 
lost all. The supervisor or the employee who insists 
on his “pound of flesh” on every decision may find that 
advantage is being taken of him on every possible occa- 
sion, as retribution for his stern and unyielding point 
of view. 

I do not infer that the supervisor should not be firm in 
his decision, that he should not decide fairly with good 
judgment. I merely mean that the supervisor should 
not make the mistake of trying to read into the agree- 
ment a stern, harsh, and unfair motive where, as a 
matter of fact, the agreement was a friendly decision as 
to what should govern in the case presented for claim. 

A supervisor who is fair must do more than be fair. 
He must educate his organization to an understanding of 
what fair dealing really means and to an appreciation of 
the advantage of dealing squarely with a supervisor who 
deals squarely with his men. It is not enough that he 
be a just judge, he must be a friend, a councilor or a 
stern disciplinarian, as the case may require. 

No one supervisor knows everything and we are all 
prone to make mistakes. It is wise, however, to seek 
advice frequently and listen to suggestions, and it is.no 
disgrace to admit that one has made a mistake or may 
be wrong about something. The supervisor who tries 
to give his men the impression that he is the supreme 
boss, that they cannot tell him anything, who will never 
admit the possibility of his making a mistake, creates 
in the minds of his men, as you can see, a spirit to do 
simply what they are told to do with little or no idea than 
that of performing a minimum of work and keeping out 
of trouble. 

The fact that the boss has confidence in them, that 
the boss is willing to listen to their suggestions even if 
he does not act upon them, that he is treating them as in- 
telligent, loyal co-workers, creates a spirit of desire 
to do work well whether they are working under direct 
supervision or working by themselves, away from direct 
supervision. If the supervisor has the right attitude of 
mind toward his work, his natural attitude will be one 
of patience, understanding, willingness to teach and 
joy in the job that will be indicated by a smile, an even 
temper, and a pleasant word. Even if the foreman may 
not feel like smiling, it is his business to smile. Even 
if circumstances would almost seem to justify him in 
losing his temper, he should control himself. 


Need for Constant Change and Improvement 


Present-day conditions impose one comparatively new 
requirement on supervisors, namely, inspirational lead- 
ership. In a period of constant change and betterment, 
new ideas are being advanced continually by manage- 
ment. These ideas languish and die unless individual 
supervisors, right down the line, have that quality of 
inspirational leadership that enables them to enthuse 
their men with an idea. 

It is, therefore, important that management recognize 

(Continued on page 116) 
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Baltimore & Ohio Studies 





Mechanical Improvements 





All rods from a locomotive can be accommodated on this special 
carrier for movement around the shop 


Tue value of suggestions made by employees has been 
more generally recognized during these war years than 
ever before in our industrial history. The railroads, 
many of which formerly had no organized programs for 
encouraging such suggestions, are finding, along with 
other industries, that the men on the job often have 
much to contribute beyond the particular skill for the 
exercise of which they are paid. Efforts have been made 
and are still being made to increase further the partici- 
pation of personnel in directing attention to ways and 
means of increasing efficiency and output, particularly 
in the mechanical department. 

The cooperative plan of employee-management rela- 
tions on the Baltimore & Ohio has been discussed fre- 
quently in the light of its value in promoting under- 
standing between the two groups and in encouraging a 
family-like approach to problems. Over the years, since 
the initiation of cooperative meetings in the mechanical 
department on a system-wide basis, approximately 35,000 
suggestions of all types have been made. The function- 
ing of the plan provides for a thorough delving into the 
merits of and possibilities for employment of all sug- 
gestions submitted. Such studies are made by repre- 
sentatives of the management and the employees at 
regularly scheduled committee meetings, both local and 
regional. Throughout the 20-year history of coopera- 
tive attention to matters affecting men and management 
on the Baltimore & Ohio, these committees have con- 
sidered many suggestions which related directly to prob- 
lems invdlving shop efficiency and output. Apart from 
those which are concerned with general welfare, health, 
safety, comfort or convenience around shop points, there 
are many suggestions dealing with jigs, fixtures, pro- 
cedural changes, shop layouts, material handling and 
routing, and the need for new hand tools, machine tools 
and shop equipment. 

All of such proposals are considered on their merits 
ai cooperative meetings and, the history of the mechan- 
ical department shows, the great majority of them are 
adopted and placed in effect in complete or modified 
form. The war has not changed this nor has the road 
put on any special campaigns to elicit suggestions from 


108 


Cooperative plan encourages 
suggestions from employees — 
Widest possible application 
made of improved methods by 
central office control of all 
shop standards for the system 


employees. It has not because there has been no need 
to encourage what has become a natural part of the 
attitude which shop employees have toward their work. 
Keven the average monthly number of suggestions has 
remained fairly constant during the war, indicating, it 
seems, that thoughtful consideration of possible improve- 
ments, when always encouraged, is relatively unaffected 
by upswings in shop demands. One mechanical officer 
stated that, in his opinion, there had been no sudden 
increase in the number of suggestions because the cumu- 
lative effect of 20 years’ operation of the suggestion plan 
hed considerably reduced the possible number of sug- 
gestions which might otherwise have been made. The 
same officer, however, pointed out that efforts were being 
exerted to increase the value of suggestions made by 
extending their use on the system. 


How Widely Can Suggestions Be Applied? 


Within the last several years, suggestions relating to 
increased efficiency in the repair and maintenance of 
equipment which might formerly have had only local 





An elevating device developed for use in applying box car doors 


adoption at the point of origin or, perhaps, have been 
passed along to a few other shops, are now studied to 
determine whether they shall be adopted as system stand- 
ards. These are usually suggestions which involve jigs, 
fixtures and other home-made improvements. The new 
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procedure does not affect the operation of the cooperative 
plan which goes on as before. It does, however, result 
in increased utilization of improvements inaugurated 
through the action of the cooperative committees in 
addition to those developed independently of committee 
action. It is having an important effect upon the stand- 
ardization of procedures and the volume and quality of 
output at the various shops on the system. 

A selective screening process in the study of all sug- 
gested changes provides for the channeling of the best 





Special cart employed at engine terminals for filling oil cellars 
on Hennessy lubricators 


through to the attention of the highest ranking officers 
of the mechanical department. The general superin- 
tendent of motive power and equipment and his assistants 
pass finally on all suggestions which reach them after they 
have undergone the critical study of subordinate officers 
starting with supervisors at the points where the sug- 
gestions originate. Ideas thought worthy of adoption 
will have been checked over by foremen and general fore- 
men, shop superintendents or master mechanics, and 
regional superintendents of motive power or master car 
builders before the office of the system supervisor of 
shops completes their study. This screening method is 
iwtended to reduce the number of suggestions reaching 
the attention of system officers only to the extent that it 
eliminates those which are not practical. 


Telling the Story 


A form has been provided for use in reporting results 
obtained by the adoption of a suggestion at the originating 
point. It calls for the submission of information con- 
cerning the nature of the device, the originator of the 
idea, the location where the device is used, and a de- 
scription of old and new methods. When it is possible 
to furnish them, photographs of both old and new meth- 
ods are submitted with the report form. These forms 
are transmitted to the office of the system supervisor of 
shops where they are studied carefully to learn whether 
they violate any rules of practice and whether they are 
actually an improvement in methods already prescribed 
for shop use. Occasionally it happens that enthusiasm for 
scmething different carries a suggestion along even where 
existing practice is demonstrably better. In such cases 
the “improvement” is not adopted as a standard. 


After a complete study proves that a suggested im- 
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provement is definitely meritorious and should be adopted, 
it is again reviewed to determine how wide an applica- 
tion it shall be given. This selective system of applica- 
tion is based on a number of factors such as cost, volume 
of work, nature of shop layouts and availability of facili- 
ties of equal productive value. Some ideas, especially 
those which deal with changes in practice which do not 
involve extensive changes of facilities or expense, are 
made standard for all shops where they can be employed. 
Others are limited in application to those points where 
they are likely to prove of greatest value. Still others, 
particularly those involving new equipment or machine 
tools may lead to a series of changes. A selective study 
is made of all points where the nature and volume of work 
indicate the need for new installations. Only those points 
where the outlay is fully justified will be chosen; amor- 
tization of expenditures through savings is an important 
feature but other factors are also considered and may 
be controlling. Such new equipment programs often 
involve a series of changes with the older replaced equip- 
ment being sent to various other points on the road. 


Shop Kinks 


Inasmuch as it is a primary duty of the higher mechan- 
ical-department officers to be familiar with the needs for 
expensive new equipment and tool installations, this 
feature of the plan, while suggestions are not discour- 
aged, is not so important as the careful consideration of 
proposals made in the shop-kink category resulting from 
the thoughtful ingenuity of men in the shops. To en- 
courage this, local supervisors are allowed a considerable 


(Continued on page 112) 


THE BALTIMORE AND OHIO RAILROAD COMPANY 
Motive Power Department 


Title of suggestion saidim 





Beck Shop - Roundhouse 
Car Yard (Pass. or Freight) — 





Location in Sub-shop — 





Suggested by - Supervisor —— 














Worlaan — 

Nane Date 
Occupation —_ 
Operated by —_ : 

Name Occupation 
Date Installed — 
Built by ome 

Name Occupation 
Description _ 2 \ 
































Case History: Describe briefly the old method comparing it with the 
new method. Photographs of old method should be forward- 
ed if possible with at least two different views of 
improved method showing operators in action. 


If it develops that suggestion was made by supervisor 
only furnish name of mechanic and helper who first tried 
same out or who are working the development. 


Photographs to be in triplicate of each view = old and 
new method. 





Date 





Supt. Shops or Master Mechanic 


Form used in reporting the development of shop kinks which are 
improvements upon methods formerly employed 
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Central of Georgia Installs Eight 


4-8-4 ‘l'ype Locomotives 





Tue Central of Georgia, in October, 1943, received eight 
4-8-4 type locomotives from Lima Locomotive Works, 
Inc., that will be used to handle fast passenger and 
freight trains over the heavy-yrade territory of the 
Macon and Columbus divisions. In freight service their 
fuel performance is well under 100 lb. of coal per 1,000 
gross ton-miles and they average 11.4 lb. per passenger- 
train car-mile in passenger service. These locomotives 
have a tractive force of 63,000 Ib. and weigh 447,200 Ib. 

The locomotives have a General Steel Castings Cor- 
poration cast-steel bed. The engine truck is the four- 
wheel inside-bearing swing-motion type, having 30 per 


cent initial and 15 per cent constant resistance at the . 


rockers. The center pin is cast integral with the bed 
casting. The trailer truck is the four-wheeled Delta 
type designed for 15 per cent initial and 10 per cent 
constant resistance at the rockers. The frame is arranged 
for double coil springs at the rear of the truck equalizer 
system. Both the engine and the trailer trucks were 






Combination freight and pas- 
senger units built by Lima are 
designed, with 7314-in. wheels, 
for high-speed service—Have 
63,200 Ib. tractive force and 
weigh 260,000 lb. on drivers 


furnished by the General Steel Castings Corporation. 

The driving wheel centers are of General Steel Cast- 
ings Corporation Boxpok type 66-in. in diameter with 
73¥4-in. tires. There are no hub liners on the driving 
wheels, the face being machined smooth and rolled. The 
engine truck wheels are Standard 36 in., wrought steel, 
multiple-wear type having no hub liners and with the 
entire wheel heat-treated. The trailer truck wheels have 
cast-steel centers, 38 in. in diameter with 4514-in tires. 
There are no hub liners on. the trailer truck wheels. 

The valve gear is the Walschaerts type actuated by 
an Alco Type G power reverse gear. The exhaust of the 
gear is piped to lubricate the piston rod. The quadrant 
is blanked .off so that the engine cannot be hooked up 
in forward gear less than 25 per cent cut off. 

The main and side rods are of medium carbon steel, 
normalized and drawn. All are of I-section with Magnus 
bronze bushings. The main rod front end bearing is 
the one-piece type while the back end bearing is the 
solid type with floating bronze bushings in Hunt-Spiller 
gun iron shells. The side rods have Hunt-Spiller gun 
iron fixed bushings at the main and intermediate pin, 
the other bushings being the floating type. All floating 
bushings in the main and side rods have floating flanges 
of steel plates. All main and side rod and knuckle pin 
bearings are lubricated through the pins. The engine 
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OCTET LS LTO MIN ee be soo ota Lima Locomotive Works 
pe OE PONIES io 5. b's sb cee aceche see eaeaseaeee ee 4-8-4 
EE ela ata ob co. wore gh bare ora tek Dn Bade ee K 
GE WIE cie.c:caccetuaiicts ccs tics dd nibelen makin oe 451—458 
PRG SE a 6 Sais ocsu. cow de code eteedoosds Sheereotveumoe October, 1943 
CNG id dee Sanas Boake sacien hike One atoleue Fast freight and passenger 
Dimensions: 
ee a | eee rete 15—10% 
Height to center of boiler, ft.-in. .........ccccccccccccs 10—8 
PE a noth a wei 6:48 aa Ridge hia.ea bow Sa Cadie-wuiens 129% 
CYMMEOE COMIOPE, TB. «6.0.5 6:0 60:0 0s 60:05 s epiaabith ies SALE Mina se ieee 93 
Weights in working order, lb.: ; 
NE Re aR ee re ise te ee ee ye ark tea 260,000 
Se EE NE ies 55 3 Oca Weeeca ose as oud EROS New wES 78,900 
oD MNES MNEEOID 9.5) 'aia'g wisin's 0'0d sons aoe eeeamawutye 108,300 
IEE he AA dip Sine's « caw wae meee en SNe wake mane 447,200 
TR MIU ov oo 55s 33 500k bck ein aae bee die 246,640 
Wheel bases, ft.-in.: 
eee Fe REE STS OE ey en eee ere 20—0 
Ree erent ener a ia cap cared nk eck os 45—10 
eee Ae WENO - BRUNE |. 5.0.40 00 -0:0500 64's Niwa woeioic sin Geware 83—6 
Wheels, diameter outside tires, in.: 
On Oo Sa Re ST eA pr, Se Ge ea Ee 73% 
S|... eee SAieks te aeaiane agus ke ene 36 
EE) GUS 6 4565 5 a0 36.64 0 55S ee dh aed e pees ee 38 
Engine: 
Cylinders, number, diameter and stroke, in.. .......... (2) 27x30 
EE Ey SE. fee hiv os Sens sadn keneensaS eeceuneenee Walschaerts 
Taree, Dente THOS, MOR: TR. ok oc 6. dhs docs dieee wae cos 12 
ees. SOU WRU, RM a 5s. oes ecln aces dha ba oo buns 7% 
I MR ie os aad dia.5 id ai ble ale Gi 6 ae RAE a Ae RIT 1 
SO, UR, 6 nica aeccuccsGusdsobwenaciione kus 3/16 
RM SE ono cbs sam aan. cuidiee has sib eae ee eases aaiane % 
Cove mk GUN WORE, OOF BONE o.oo sosisccdcssseeurs eer 
Boiler : 
PN andi k baa denGinndaae iesiesiens sie jit tia aoksete mai ese Conical 
i: NNN, TS. x 955i. 0-0a,0-0's'se seh wee emereae eal 250 
Diameter, first ring, inside, in. ............6. tebe ts5 86 
Paemeeier, Tere: Oe. GR os 5 case pe sgkscesge cons 96 


General Dimensions, Weights and Proportions of the Central of Georgia 4-8-4 Type Locomotives 


Boiler (cont’d): 


eM ta 2 nork as oila os Sak ais use ae 6 3 0 Aiapere Soe 127-1/16 
I MI ics bareude sy ss hoes ebescnb ead vesaeic 102 
Combustion chamber NE Py ee Per Ne oe 60-1/16 
Ta ono ais 5:4 4:b.0.0 « 30s db 4.5.3.0 WO bO0.5.0.558 two 
SV DOOE, MEOE  a:65.0-0:0:06:0:0:0.00 a ia hia fa caiman a ane an OR two 
Tubes, number.and diameter, in. .........ccccce.cscees 56-2% 
Flues, number and diameter, in. ............00.scecsees 159-4 
ERO Wer PS CRE, TEI.. oo 5 ois nei iwrcscscssosie 21-6 
Net gas area through tubes and flues, sq.-ft. ........... 9.9 
RTC REET a Nop AE PES RE Eee Tee Bituminous coal 
SN TUNE tea 55 ocincswes accesu basins ds ounsseanee 90.2 
‘ 
Heating surfaces, sq, ft.: 
eee i I 5 ois oo cen cence ssieeade sels 350 
ee ND EE PIII 5. ie 6.5 050: 055 5:5 5:0. 6100 06 b-0:0 50 Oe 85 
SI oo ia ceadidns cums ecu 4% 6's 30 bande eae ceee ag 435 
ND naa aac aso nine cae Kaev es ednbeedebe 4,270 
IN i 5 5.sb 5 eave was 646.500 wi asebicnes were 
Superheater, type E ........... a ey PEAS ert 2.0. : 2,059 
Tender: 
NE Te ECO Sean re © ent ke Oe OR ee ne ee Rectangular U 
Water capacity, U. S. gal.. ......cics.cccecceccesocce 13,000 
IIE COIN cs a s5 0b Ss 5 a oc 'e, hwo 10 Wn: 6: hace one 0-08 oie een 21 
.. |p old Pee a eet rer wrens rere Four-wheel 
General data, estimated: 
Rated tractive force, enginé, 85 per cent, Ib. .......... 63,200 
Weight proportions: 
Weight on drivers + weight engine, per cent .......... 58.1 
Weight on drivers + tractive force ...........-...0..08. 4.11 
Weight of engine + evaporation ....:...........2e0000- 95.0 
Weight of engine comb. heat surface ................ 66.1 
Boiler proportions: 
Firebox heat. surface per cent comb. heat. surface ....5.2 
Tube-flue heat, surface per cent comb. heat. surface..... 63.1 
Superheater heating surface per cent comb. heat. surface. 30.4 
Firebox heat. surface + grate area .............ee0eee 3.88 
Tube-flue heat. surface + grate area ..............0200% 47.34 
Superheater heat. surface + grate area ................ 22.8 


Comb. heat. surface + grate area 
Gas area, tubes-flues + grate area 





Evaporative heat. surface + grate area ................ 52.2 
IS SRO Be BI a 6 6.55550: 2 0 05h 0 850 0 800 0000 08 0% 700.7 
Tractive force + evaporative heat. surface .............. 13.4 
Tractive force + comb. heat. surface .............. s+. 9.34 
Tractive force X diameter drivers -- comb. heat. surface. . 686.8 














is equipped with multiple-bearing guides and crossheads, 
force-feed lubricated. 

The driving boxes are of cast steel with Mangus 
bronze bearings. The hub faces are of Satco metal with 
brass inserts. The boxes are equipped with Franklin 
No. 8 cellars for grease journal lubrication. The Alco 
lateral cushioning device is used on the front drivers 
and allows %@ in. total lateral. 

The engine truck and trailer truck boxes are of cast 
steel with Magnus self-cooling oil-type bearings. The 
boxes are arranged for force-feed lubrication to waste 
packing. 

_The boiler is radial stayed, conical type, 86 in. out- 
side diameter at the front and 96 in. outside diameter 
at the throat. The shell is of flange quality basic carbon 
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steel. The horizontal seams are quintuple riveted butt 
joints with inside and outside welts and welded on both 
ends with a weld not considered in calculating seam 
strength. The girth seams of the barrel and throat are 
double riveted lap joint. 

The firebox is equipped with two Locomotive Fire- 
box Corporation’s syphons as well as two arch tubes of 
3% in. diameter. Welded construction is used through- 
out the firebox. The inside throat sheet is welded in 
with the exception of the bottom edge which is riveted 
to the mud ring. No longitudinal welds are in the crown 
sheet above a point 15 in. below the top of the sheet 
and crown and side sheet seams are welded. The fire- 
door sheet is butt welded to the side and crown sheets 
and the back tube sheet is welded in. 
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These locomotives are equipped with a Type E super- 
heater, the American multiple throttle with the Super- 
heater Company’s »washout system for throttle and 
header and an Elesco feedwater heater. 

The tenders of these locomotives are of the rectangu- 





Partial List of Materials and Equipment on the Central of 
Georgia 4-8-4 Type Locomotives 


Bed casting; engine and trailer 


gi SSG oe aR a ae a ae General Steel Castings Corp., Eddy- 
_ stone, Pa. 

Engine truck wheels ............. Standard Steel Works Division of the 
Baldwin Locomotive Works, Eddy- 
stone, Pa. 

Driving and trailer tires; springs...American Locomotive Co. 


Railway 
Steel Spring Div., New York. 


Driving wheel centers ............. General Steel Castings Corp., Eddy- 
stone, a. 

re ae ere Magnus Metal Div., National Lead 
Co., New York. 

Frame shoe and wedges ........... Hunt-Spiller Manufacturing Corpora- 
tion, Boston, Mass. 

Lateral cushioning device ........../ American ‘Locomotive Co., Railway 


Steel Spring Div., New York. 
Coupler and pocket, engine; trailer 


MU 3.055. Gib ones caeaad ives National Malleable & Steel Castings 
‘ Co., Cleveland, io. 
Sa eee ee Franklin Railway Supply Co., Inc., 
: New York. 
Foundation brake ..............0e0/ American Brake Company, St. Louis, 
oO. 
MU So hk Sait s)a hoe ciese'h are oa Biase abask General Steel Castings, Corp., Eddy- 
f stone, Pa. 
area TAN. 6.5 5cssccccciccecéns ae ae Air Brake Co., Watertown, 
Cylinder cocks and operating valve..The Prime Mfg. Co., Milwaukee, Wis. 
EIN oie oss o 4.66006 0nsae cS American. Hammered Piston Ring 
fa Koppers Company, Baltimore, 
Piston-rod packing; valve-stem 

packing ...... Soeeesseceneesesies Paxton-Mitchell Co., Omaha, Neb. 
Bushings; bearings; trailer-box ; 

MM Siew. 4 dnisraid ewes 8s o's s'0'3-40 Magnus Metal Div., National Lead 

7 Co., New York. 
Cylinder and steam-chest bush- 
ings; rod bushings; valve 
ES ee ere Hunt-Spiller Manufacturing Corpora- 
tion, Boston, Mass. 
NS TET CTT ee American Locomotive Co., New York. 
Eee nen eer Bundy Tubing Co., Detroit, Mich. 
ater gauge and column ......... Edna Brass Mfg. Co., Cincinnati, 
io. 
EEE Hancock Valve Div. of Manning Max- 
well & oore, Inc., Bridgeport, 
onn. 
UCM JONES ooo oc bocce cccdenes Barco Manufacturing Co., Chicago. 
INE ey nia \ ccbislaitie4.0s:a seh oe (4) Ewald Iron Co., Louisville, Ky. 
: (4) Ulster Iron Works, Dover, N. J. 
SE TOE OCT E Flannery Bolt Co., Bridgeville, Pa. 
Washout plugs ........ Beiaressttra saaiiea Huron Mfg. Co., Detroit, Mich. 
Spring rigging and bushings ....... Ex-Cell-O Corporation, Detroit, Mich. 
SY SN ccc wadsacesoccusie The wagons Lock Washer Co., New- 
ark, N. J. 
Driving-box lubricators ............ Franklin Railway Supply Co., Inc., 
; New York. 
EE EOC ty — Manufacturing Co., New 
ork. 
Flange oilers ~..2..0cccccscceees Detroit Lubricator Co., Detroit, Mich. 
Alemite fittings oWb C4 a Coeds oceneses The Prime Manufacturing Co., Mil- 

/ waukee, Wis. 
Re .  eckesaed National Refining Co., Seattle, Wash. 
RN eee i oa. 46 5. 6b 00 0a ha Locomotive Firebox Co., Chicago. 
TINO PERVOD <6 00 s.sccccscesiese Walworth Company, New York. 
Miscellaneous cocks and valves ....(4) Crane Company, Chicago. 

(4) Ohio Brass Co., Mansfield, Ohio. 
Superheater; feedwater heater; 

throttle ... cece ccccseccssceccece The Superheater Company, New York. 
Steam-heat equipment ............. Vapor Car Heating Co., Inc., Chicago. 
Back-pressure gauge ............. Manning, Maxwell & oore, Inc., 

Locomotive Equipment Division of., 
F Bridgeport, Conn. 
TENN es Sooo sana s cacae awe — Sales Corp., New 
ork. 
Injectors and checks; injector 
steam valve; feed-pipe strain- 
ers; low-water alarm ........... Neen Manufacturing Co., New 
ork, 
SESE Oe eee Franklin Railway Supply Co., Inc., 
New York. 
DR hee yg oS oll wea dois American Arch Co., Inc., New York. 
I ieee a or Shs o's'4.5 hing one ea Waugh Equipment Co., New York. 
McBee ges at. oc ewes od General Steel Castings Corp., Eddy- 
stone, Pa. 
ee ..Wm. Sellers & Co., Inc., Philadel- 
phia, Pa. 
NUN AME Winis's 5 oss oc a wrein es ecees Goodyear Tire & Rubber Co., Inc., 
Akron, io. 
Cab _ inspection-card frame; cab 

side ventilator; cab windshield 

ings; cab clear vision window; 

Raa eee The Prime Mfg. Co., Milwaukee, Wis. 
I Sct lala ere hica o np 4:6 els_0.h 3 6.0 6-6 O. M. Edwards, Inc., Syracuse, N. Y. 
Safety valves; steam gauge; 

steam-heat gauge ............+s6 Ashton Valve Co., Boston, Mass. 
ae reer Valve Pilot Corporation, New York. 
eo ao ws c:0.0.d 0:06:00 Ohio Brass Co., Mansfield, Ohio. 
Whistle operating valve ........... Viloco Railway Equipment Co., Chi- 

cago. 
OU So's os cccse' be ioe te eae Be Railway Service and Supply Corp., 


Indianapolis, Ind. 
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MEN. Vsaimabuncsonmeniecssnw ens T-Z Railway Equipment Co., Chi. 
cago. 
Cab lamps; Setieetion roe of 
: lamps ; ; 
ane as wenn sare a 4 eee The Pyle-National Company, Chicago, 
Electrical equipment ...........+-- General Electric Company, Schenec. 


tady, N. Y.. 
Graybar Electric Co., Inc., New York, 
The Okonite Company, Passaic, N. J, 
The Pyle-National Company, Chicago, 
mye a Crane Co., Chicago. 


i i fittings 
Send nie oot aioe al A. M. Byers Co., Pittsburgh, Pa. 


Wrought iron pipe 


*“— Pe ee eeue eacaie peli sain ee taba General Steel Castings Corp., Eddy. 
PR mo Pe » Meni Chi 
Truck side frames .........-+.0% merican Steel Foundries, Chicago. 
BE) cesses seals creme RG ST Standard Steel Works Division of the 
—— Baldwin Locomotive Works, Eddy. 
National Malleable & Steel Cast 
. 1 MMR) sin Ainsiars tote Nationa alleable ee astings 
ere mene ve Co., Cleveland, Ohio. 
ME nose atriivec visicics seme W. H. Miner, Inc., Chicago. r 
SIRE ccna se aw 'sleedaics< oe —— Brake Shoe Company, New 
ork. 
Body brake; clasp brake ........ American Steel Foundries, Chicago. 
Seles coal aaner Be Bere Sistcas ee — a Se ‘:: tee 
MINS ch als.cc base altSis,s oo em ationa alleable ee astings 
anaes Co., Cleveland, Ohio. 
Wi DOO ce. Sin Sa akakweens Crane Co., Chicago. 





lar U type with four-wheel trucks and have a water 
capacity of 13,000 gals. with 21 tons of coal. The ten- 
der coal space is equipped with the Standard Stoker 
Company’s coal pusher. The stoker engine is also. located 
on the tender. 

The operating brake is the New York Air Brake Com- 
pany’s No. 8-ET equipment with the brake on the driv- 
ing wheels and tender only. 


B. & O. Studies 
Meehanieal Improvements 
(Continued from page 109) 


amount of latitude in trying out things which they be- 
lieve will work. Labor and material expense involved 
in such experimental work is not criticized even though 
ideas do not prove to be as successful in practice as it 
was thought that they would be. Of course, experimen- 
tation, for its own sake, is not encouraged in these days 
of labor and material shortages. 

The illustrations show a number of practices which 
have been adopted as a result of this system of studying 
proposals made after successful application had been 
achieved at one point. It is felt on the B. & O. that 
these and many others have fully justified the attempts 
made to review all shop kink suggestions. Formerly, 
the value of many would have been lost except to the 
working forces at the point where the devices were 
thought of and made ; now, with a central office reviewing 
all successful practices, a system-wide benefit results 
from the selective adoption of the best standards. 

Full credit is given to those responsible for working 
out each idea adopted and much interest and pride is 
displayed by workmen at shops which have made a con- 
tribution adopted as a standard. Publicity is given in 
the company’s monthly magazine to both the individuals 
involved and the entire shop organization. 

The over-all benefits to be derived from the functioning 
of the system cannot be calculated alone on a dollars and 
cents basis. As an outgrowth of the cooperative rela- 
tions between employees and management it has a value 
in giving the widest possible effect to the interested study 
of the mechanical problems of the railroad ; as a practical 
matter it has been important in helping the road through 
recent years of labor and material shortages. And, as 
A. K. Galloway, general superintendent of motive power 
and equipment, puts it, “It’s just plain good sense.” 


Railway Mechanical Engineer 
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Effect of the War on 


Railway 


Tue publicity given to post-war developments will 
stand some scrutiny from a practical viewpoint as many 
wild statements are made and apparently accepted as 
facts. One of the most popular subjects is that of: the 
kind of new materials available when our war effort 
no longer restricts their use. We hear and read many 
discussions and articles in newspapers and other publica- 
tions on the probable use of plastics, magnesium, alu- 
minum, stainless steel, alloys of steel and other basic 
metals and materials. 


The Properties of Materials 


The four materials most widely publicized are alloy 
steels, aluminum, magnesium and plastics. We are all 
more or less familiar with steel and its alloys, so probably 
asimple analysis of the characteristics of these materials 
compared with steel, may be used to form a foundation 
for the discussion. In this analysis I will exclude plastics 
because the other three can be used for strength carrying 
members whereas plastics cannot. 

In weight we find that steel in pounds per cubic inch is 
285, aluminum .101, magnesium .065. Thus steel is 
approximately 2.8 times as heavy as aluminum and 4.4 
times as heavy as magnesium. This weight ratio is, of 
course, the appeal in any analysis of metals. In design, 
however, we must know the strength values of the ma- 
terials. 

In any strength analysis we are first interested in the 
material’s yield point and its ultimate strength. A rough 
comparison of these values of the different materials, 
again compared to steel, is shown in the table. 





Characteristics of Car Construction Materials 
Yield Point Ultimate Strength 


Ib. per sq. in. Ib. per sq. in. 
Caotbon stecl—1020 .....ccccccccccccce 32,000 60,000 
Alloy steel (USS Cor-ten) ...........% 50,000 70,000 
(Republic Double Strength) ..... 55,000- 70,000 - 70,000- 90,000 
Ls eae 37,000 60,000 
Aluminum alloy (24-ST) ............- 50,000 68,000 
Magnesium alloy (Am-E-57) ......... 26,000 37,000- 45,000 
Stainless steel (18-8 C.R.) .........0.. 50,000-150,000 100,000-180,000 





In all the above materials the physical characteristics 
vary according to elements included and subsequent treat- 
ment given the material as you all know. 

Another strength ratio vital in computing strength of 
car members, is that of the modulus of elasticity. In this 
characteristic we find that steel is 29,000,000 Ib. per sq. 
in.; aluminum 10,300,000 Ib. per sq. in.; magnesium 
6,500,000 Ib. per sq. in. In cold-rolling stainless steel 
the modulus of elasticity may be brought down to a low 
of 21,000,000 Ib. . 

As E is one of the denominators in deflection formulae 
for beams it is readily noticeable that this value has a 
direct ratio to the amount of deflection of the beam or 
member under consideration. From this analysis of 
strength characteristics, which is only representative, it 
may be assumed that any one or all of these materials can 


* Abstract of a_paper presented before the Anthracite Lehigh Section 
of the American Society of Mechanical Engineers at Berwic » Pa., Jan- 
wary 28, 1944. Due to space limitations that part of the paper pertaining 
Ps Pessenger car design will appear as a separate article in a subsequent 

7 Vice president in charge of engineering, American Car and Foundry 
Company. 


MARL, Meshanical Engineer 


Car Development’ 


By E. D. Campbell} 


New materials discussed — 


Future of the freight car 


be used in car construction. Probably I should state here 
that neither aluminum nor magnesium have any prac- 
ticable value as structural members until the base metal 
is alloyed and heat treated, therefore the resultant physical 
characteristics are dependent on the kind of alloys used 
and heat treatment given. 

However, other properties and costs enter the picture. 
The matter of ductility is a serious one in connection 
with some members of a car. I might also mention that 
some alloys tend to become brittle at extremely low tem- 
peratures. Probably the one given the most serious 
consideration by a prospective buyer of equipment is 
that of cost. Here again we can become oriented as to 
the comparison of costs by using carbon steel as a base. 
At present, plates and shapes of carbon steel are $2.10 
cwt. base, Pittsburgh, or a base of 2.1 cents per Ib. Alloys 
of steel vary in cost, of course, as to the kind of alloys 
used. Probably the least expensive is USS Cor-ten. 
This alloy at present costs 3.25 cents base, plus freight. 
The aluminum alloy 24-ST, on which we gave strength 
characteristics, will probably sell for 24 cents per Ib., plus 
freight. Stainless steel may cost in the neighborhood of 
34 cents per lb. The price of magnesium may be as low 
as 25 cents per lb. Plastics cannot be at all fixed as to 
price, inasmuch as so many different kinds are manufac- 
tured and the quantity involved contributes largely to 
the final cost. As a guess, and for comparative purposes 
only, we might say that plastics will cost anywhere from 
45 cents to $1.00 per Ib. 

Just from a cost standpoint the obvious deduction is 
that the low priced alloy steels have an advantage. 
The other factors are cost of maintenance and ultimate 
life of the equipment using the above materials. The 
answers to these factors can be as varied as the so-called 
authorities who are questioned and this is understandable 
inasmuch as the answers hinge on the conditions under 
which the equipment operates. Without looking into 
such variable fields as maintenance and ultimate life 
I shall confine my observations to the record. 


MATERIALS FoR 1944 


At a conference called by the A. A. R. on December 
14, 1943, which meeting included representatives of all 
the large steel companies and the aluminum industry, it 
was stated to the carbuilders present that for the year 
1944 the carbuilders could only consider those materials 
with which we were familiar before we entered the war. 
By the way, this conference also fixed the designs of 
freight cars which the W. P.B. will sanction for con- 
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struction during the year 1944. The record, therefore, 
discloses that 1944 will not unfold any new materials 
for car construction. This eliminates all materials for 
the structural members of freight cars except carbon 
steels, alloy steels and aluminum alloys. The year 1945 
may bring forth materials representing an advance in 
the physical characteristics for the benefit of the car 
equipment industry. However, at the present time, due 
to military secrecy or other considerations, we have not 
become acquainted with such materials. 


MAGNESIUM 


Magnesium does not occur in nature as a metal but as 
an ore, in combination with other elements, known as 
magnesite, of which there were large deposits in Michi- 
gan. Owing to the vast demands of the war, these de- 
posits were becoming so badly depleted that it became 
necessary to develop facilities for the production of mag- 
nesium from another known and unlimited source, namely 
sea water. 

The electrolytic method is the most widely used method 
of producing magnesium from magnesite and, in the case 
of sea water as a source, a preliminary processing is nec- 
essary to get it to a state corresponding to magnesite. 
This consists, after a purifying process of the brine, by 
treating it with an aqueous solution of lime, from which 
magnesium hydroxide is obtained. The hydroxide is 
then brought in contact with hydrochloric acid, from 
which reaction magnesium chloride is produced. After 
being dehydrated and fused it is then ready, like mag- 
nesite, for the electrolytic furnace. 

Briefly, in the electrolytic furnace either magnesite 
from the ore, or magnesium chloride from sea water, is 
decomposed in a bath by electricity and the magnesium 
is separated by collecting on the cathode which is really 
the cells or hull containing the bath. Because magnesium 
is lighter it floats from the cathode to the top of the bath 
where it is collected. 

The outstanding property of magnesium is, of course, 
its lightness, it being two-thirds of the weight of alu- 
minum. In order to be used structurally, like aluminum, 
it must be alloyed and heat-treated. It surpasses alu- 
minum in machinability and can be cast, forged or ex- 
truded as easily as aluminum. It can be formed into 
sheets and plates but not as readily as aluminum. While 
from a weight-strength ratio it surpasses aluminum, its 
deflection is about twice that of aluminum, thus nullify- 
ing some of its weight-strength advantages where deflec- 
tion is a factor to be considered. 

Magnesium corrodes readily due to its affinity for 
oxygen and nitrogen, so it must be primed or painted 
to protect it from contact with moisture. It is not de- 
sirable for use where it comes in contact with excessive 
moisture or salt water. It has a bright silvery lustre, 
which quickly darkens by oxidization. So far no method 
has been perfected to anodize magnesium, like aluminum, 
to preserve its lustre and prevent oxidization. 

It has a definite fire hazard in such forms as dust or 
chips which puts it at a disadvantage with aluminum. 

Magnesium has not been so well known in the past 
and has not been used extensively before the present war. 
Due to its lightness it has found many applications in 
aircraft and as rotating parts in various devices where 
lightness is a factor to be considered. 

With the vast facilities which have been developed to 
produce magnesium its cost, which has in the past been 
high, will naturally approach that of aluminum and open 
up many other fields for application in the automotive 
and industrial fields, as well as aircraft. It will have a 
place in passenger car construction in interior trimming, 
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fittings, and hardware, where strength and appearang 
are not an important factor. 

As: stated above, not a great deal is known about mazg. 
nesium in service. It has proved satisfactory in aircraj 
engine and fuselage construction and also very satisfactoy 
where used industrially. 

Undoubtedly much has been learned during the wa 
about the production and behavior of magnesium, which 
is a military secret, but when this information is release 
it will probably open up unknown fields for application. 


PLASTICS 


Plastics are never found in nature, but are man-made 
and therefore synthetic materials. The plastics field is 
very broad in its scope and there are about ten principal 
basic compounds. Among these can be picked material 
possessing desirable characteristics of strength, tough. 
ness, surface hardness, colorability and clarity. The sam 
yardstick for measuring strength and hardness as usef 
for metals do not apply for plastics, so careful selections 
for any requirement must be based on experience. 

Plastics do not possess the same strength as metals and 
so in this respect are not comparable with the lighter 
metals although they are in weight. 

Plastics can be readily molded into any shape and 
this art is well developed. In the railroad field plastics 
will be limited to interior passenger car construction, 
where appearance is a factor and not strength, such a 
hardware parts, trimmings, seat parts, window capping, 
table tops and in the fabric form for upholstery. 

The use of plastic resins has been developed for ply- 
wood construction and for bonding of wood or steel. In 
combination with paper, cloth, asbestos and fibre lamina- 
tions have been developed which possess a much higher 
strength than plastics. Micarta and Formica bein 
examples. ; 

Plastics are readily formed and machined, some have 
desirable resistance qualities to moisture, acid and alkalies, 
and also possess excellent thermal and electric insulation 
qualities. The field of thermal insulation for plastics 
is being rapidly developed and as-yet not completely 
explored. 

Plastics can be formed with excellent surface appear- 
ance very pleasant to the touch as compared to metals, 
and from the color standpoint any shade of color, as wel 
as clarity is possible. 

Surface hardness is subect to close study in the selec- 
tion of a plastic compound for the particular use required. 

The initial cost of dies for molding has kept the price 
of plastics very high in comparison with the lighter metals, 
so up to the present time the use of plastics has been 
in the industrial field of appliances, toilet articles, etc, 
where production is high. 

Much has been predicted for the future uses of plastics 
and undoubtedly the use of this material will increase, but 


probably not as broadly as some of the enthusiastic pro 


moters predict. The extent to which the possible uses of 
plastics will extend will depend largely as to how fat 
the cost of materials and production will be reflected in 
the ultimate cost. It is definitely known now what the 
properties, characteristics, limitations and production o 
plastics are, so the increase in scope of their applications 
rests with the cost. 


Freight Cars 


All freight cars must meet the specifications of the 
A. A. R. for design and the I. C. C. specifications for 
safety appliances. Any cars not meeting these specifica 
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tions will not be accepted in interchange. Consequently, 
any radical changes in design must first be submitted to 
the A. A. R. This body may consent to try out the new 
jdea in experimental service. . This tryout may extend 
for a period of several months or for several years. If 
then approved it can be applied to cars for interchange 
with the different railroads. The necessity for this is 
understandable inasmuch as the railroads must make 
sure that cars accepted for interchange; first, will stand 
the service; second, can be easily repaired; third, no 
hazard involved in their operation ; fourth, meet all I. C. C. 
requirements ; fifth, repair parts must be stocked so that 
cars can be kept running. Thus, when you read of Henry 
Kaiser or some other industrialist, not in the car game, 
converting their plants to the production of new types 
of freight cars, you can discount such statements because 
their first hurdle to get over in any heavy production will 
be that of having the new design acceptable to the A. A. R. 
and the I. C. C. 

You might, therefore, gather the impression that the 
railroads and the car equipment industry are standing in 
the way of progress, but this is an erroneous idea. The 
facts are that the railroads through the A.A.R., and also 
by individual effort, and the car equipment industry are 
all continually developing new ideas, and improvements 
for railroad cars. A fact which is generally overlooked by 
the public in connection with railroads is that they sell 
transportation and are not basically manufacturers. 

In other words, they do not have a manufactured prod- 
uct to sell but are buyers of equipment with which to fur- 
nish transportation. Thus, when people criticize railroads 
for lacking progressive ideas, they probably do not realize 
that developments in their rolling stock are first instigated 
by the equipment builders and then those improvements 
are subject to research and service tests by the railroad 
before being adopted. This procedure is slow but sure. 
The splendid record of the railroads should be a final and 
adequate answer to any such criticism. The A.A.R. Car 
Construction Committee have for years followed a pro- 
gram which is based in part on improving their rolling 
stock. New demands for speed and carrying capacity 
have brought new problems into the picture which were 
foreseen by the railroads and the equipment industry and, 
so far as consistent, developments made to forestall de- 
fects. As an illustration—the A.A.R. have been conduct- 
ing for the last several years a series of tests of freight 
car trucks capable of sustained high speeds. In my opin- 
ion it is indeed fortunate that the railroads have adhered 
to the policy of approval of the A.A.R. before new ideas 
of equipment were placed in service, otherwise I am 
afraid that the magnificent job accomplished by them 
during this war could not have been made possible. 


A Forecast 


As a forecast of what we may expect in future freight 
tars, and again calling to your attention that this is only 
my opinion, I believe the following: 

1, The conventional freight car will be several thousand 

pounds lighter than those in general use today. 

2. Trucks will be utilized capable of speeds at least up 
to 80 m. p. h. without serious damage to lading. 

3. The use of steel alloys for the majority of strength 
members in freight cars will become common prac- 
tice. 

4. A limited number of cars, particularly those because 
of lading are subject to severe deterioration by cor- 
voy and oxidization, will be built of aluminum 
alloy. 


echanical Engineer 
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Probable Post-War Car Business 


One can read and hear all sorts of prophesies as to the 
volume of new car business for production after the war. 
There is no question but that a large volume of both 
freight and passenger cars will be ordered when the mate- 
rials are available. The number, I suspect, will be some- 
what dependent on the financial condition of the roads. 
Thousands of cars will be needed to replace obsolete 
equipment and cars unfit for service. 

The forecasts vary all the way from 25,000 freight 
cars per year up to 175,000. Any formula used to arrive 
at some conclusion based on replacement due to worn out 
equipment plus obsolescence, plus potential car loadings 
and also plus economic demand for light equipment, re- 
sults in a tremendous number of freight cars necessary 
to be purchased each year for at least a five-year period. 

Other agencies employed in forecasting post-war ac- 
tivities use a formula based on revenue ton miles of 
anticipated business. A conservative estimate is probably 
that at least 100,000 cars will be purchased each year for 
at least a five-year period after the war. 

It may be interesting to look again at the record in 
which we find that the Class I railroads in this country, 
have approximately 1,800,000 freight cars. Of this num- 
ber of cars during the year 1942, cars retired were ap- 
proximately 70,000 and cars built approximately 63,000. 
The above does not include privately owned cars. Know- 
ing that freight cars are fast wearing out due to exten- 
sive use, it is not too optimistic to forecast that 100,000 
new cars per year will probably be purchased. 

The record of the totally owned cars by Class I rail- 
roads as of January 1, 1943, shows that 536,802 cars, or 
30.8 per cent, are over 25 years old, and only 142,138 cars, 
or 8.1 per cent, are under 10 years old. It requires no 
stretch of the imagination to realize that with over 500,- 
000 cars over 25 years old and still in use, the require- 
ments for the first post-war five years could easily be 
500,000 cars. 

The forecast for new passenger cars likewise varies all 
over the map, but the record undoubtedly gives a good 
basis for a guessing contest of the potential future car 
business. 

The record as of January 1, 1943 shows that the Class 

I railroads in this country owned 38,050 passenger cars. 
Of these 19,175 cars, or 50.4 per cent are over 25 years 
old. Under 10 years includes only 1,441 cars, or 3.8 per 
cent. A passenger car over 25 years old, of course, means 
that it was built before 1917 or before the first world war. 
Manifestly, such cars cannot be conceived as modern by 
any stretch of the imagination. Any prophesy, however, 
as to their replacement in my opinion, cannot be based on 
age only, inasmuch as many of these old cars can be used 
in short haul and suburban service. However, railroads 
must equip their mainline trains with modern equipment 
of the last word if they expect to retain and acquire traf- 
fic. A recent survey made by one of the largest industries 
in this country forecasts that 15,000 passenger cars of all 
types will be purchased in the post-war period. I do not 
believe that this forecast intended to state that this num- 
ber of cars will be built in the first year. As a matter of 
fact, the passenger car building capacity in this country 
at the present time is only slightly over 3,000 cars per 
year. I doubt very much, therefore, if even 3,000 cars 
per year will be purchased by the railroads for the five- 
year post-war period. Even in these days of astronomical 
financial figures the expenditure of money in buying say, 
100,000 freight cars per year and 3,000 passenger cars 
per year, together with the motive power and maintenance 
equipment—even with normal prices prevailing—can eas- 
ily approach one billion dollars. 
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Norfolk & Western 
Terminal Capacity Increased 
(Continued from page 104) 


and despatched west without turning to Bristol or to 
Bluefield. 

The photograph, Fig. 1, shows the two outbound in- 
spection buildings, track arrangement, and engine wash- 
ing platform, with the enginehouse in the background. 
These two engine servicing buildings, which are 30 it. 
wide by 163 ft. long, were erected over inspection pits 
135 ft. in length. The buildings are of brick construction 
with concrete floors, and are equipped with sliding end 
doors which may be closed in inclement weather. The 
interior of an engine inspection building is shown in 
Fig. 2. 

In developing a lubricating system where a modern 
locomotive can be quickly and thoroughly lubricated with 
as many as five different lubricants simultaneously, a 
tip was taken from the modern automobile lubritorium. 
The system is so arranged that all lubrication is done 
from pressure hose. The engine and- valve oils are 
pumped directly from storage tanks in the oil house 
through two overhead pipe lines. These two 1%-in. pipe 
lines which carry the engine and valve oils were placed 
in a 6-in. pipe casing together with a 34-in. steam line 
so as to insure the flow of oil in cold weather. The greases 
are pumped from standard shipping drums (located in 
the inspection buildings) through pipe lines to the vari- 
ous stations in the buildings. There are four stations 
on each side of the building, and in addition, engine and 
valve oils are available at four locations in the pit. 

Fig. 3 shows a close-up of the various hose and fit- 
tings used in lubricating a locomotive. At this particular 
station there are six hose, containing: 

(1) Valve oil used in mechanical lubricators for lubri- 
cating valves, cylinders, slip joints, feed-water pump, 
air pump, stoker, parts subjected to steam temperature, 
and split-housing type of roller bearings. 

(2) Engine oil used in mechanical lubricators for 
lubricating driving-box shoes and wedges, engine- 
trailing-truck and tender-pedestal shoes, crosshead 
guides, spring- and brake-rigging pins and bushings, 
reverse-shaft bearings, radial buffers, truck lubricators, 
etc. 

(3) Soft grease used in lubricating various valve- 
gear parts, wrist and knuckle pins, and friction wedges 
not equipped with mechanical lubrication. 

(4) Semi-fluid grease used in lubricating roller bear- 
ings of the floating-axle type. 

(5) An air hose used to operate a rod-cup gun for 
filling rod cups with hard grease. This grease gun is 
shown on the extreme right in the photograph. 

(6) Extreme-pressure oil used in lubricating the side- 
rods equipped with roller bearings. 

Fig. 4 illustrates the lubrication of a modern locomo- 
tive. The first employee is lubricating the valve gear 
with soft grease. The second workman, standing on a 
stool, is filling the mechanical lubricator with valve oil 
from the pressure hose. The mechanical lubricators are 
equipped with snap fittings, which conserve time and 
insure clean oil entering the lubricators. The third man 
is lubricating the roller-bearing side rods with extreme- 
pressure oil. At the same time workmen are filling the 
two mechanical lubricators on the right side of the loco- 
motive, and lubricating the valve gear and side rods. 

When the locomotives are inspected on the incoming 
inspection pit, the reports of the inspectors are conveyed 
to the engine-terminal office by means of a pneumatic 
tube. If the foreman decides to service a particular loco- 
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Average Time for Servicing Operations 


Ash pit, minutes 
Inspection pit, minutes .........+....00++ joer ec eeccccccnscecoee ses i 
Coaling station (including taking sand), minutes : 
Washing platform (including blowing down and taking water), 

minutes ’ 
Engine inspection sheds, minutes .........-.eeeeeercereeeseeeeenes 2 












motive in the engine sheds, a detailed report (Form 
MP-62) is sent to the inspection shed by pneumatic tube, 
the work is done, and the report is returned to the 
office by means of the pneumatic tube. 

A study has been conducted of the time consumed a 
Shaffers Crossing in the various servicing operations on 
locomotives. This is shown in the accompanying table, 

This time study also shows that the number of loco- 
motives switched back without being turned is 35 per 
cent, the number of locomotives turned on the turntable 
but not placed in the roundhouse is 28 per cent, or the 
total locomotives serviced without being placed in the 
roundhouse is 63 per cent. The total motive power 
turning time, which is the time elapsed between arrival 
of a locomotive at the ash pit until it is actually made 
ready for service, all classes of locomotives, for an 
average day at Shaffers Crossing, is 3 hr. 52 min. In 
weighing the time consumed in servicing these locomo- 
tives it should be pointed out that a majority are heavy 
articulated locomotives with a tractive force up to 152- 
206 Ib. 

These improved engine servicing facilities have stepped 
up the despatching of locomotives at Shaffers Crossing, 
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enable the motive power to be more fully utilized, and§ Railroa 
represent a development in engine handling facilities Gc and mis 
that have kept pace with the modernization of motive ies od 
alan in 1944. 
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only a pa: 
repair of 
The Requirements of probably 
Good Railroad Supervision ent, there 
: 107 for new f 
(Continued from page ) of railway 
and select men who not only have the necessary qualifi- Bize the fa 
cations, but who have and put into effective use the § | ookin 
personality that makes for successful administration. st 
Good judgment, common sense, willingness to learn, abil- 
ity to use experience and good advice of others, con- §#teady I 
stitute some of the personal characteristics. These, §roads, is 
_when applied in the execution of ideas or policy declared Bsmaller n 
by management, create opportunity for bigger, more Bicated ¢] 
responsible and higher paid positions, and it is only nat- small out 
ural that the man who has aspirations views his present §. 
position as a stepping stone towards the goal as head §” labor 
of a department, and so on; thus, when vacancies occur, Bhead ext 
promotions are made without disrupting or impairing car main‘ 
the efficiency of a smooth-running organization. The ne 
‘Finally, we, as railroad men, must continually re- sary) an 
member the fact that in our work the man problem— §. 
the human element—is of utmost importance. Increased ft 45 § 
efficiency of railroad operation, lowering of our operating physical | 
ratios, improvement of our service, increased safety of §/n fact | 
operation, all depend to a large degree upon the human §which of 
element. Summing up the whole thing in a nutshell— fis wheth, 
the important thing for the supervisor to remember in satist 
handling men is the fundamental rule, and that is that 2 — 
old rule laid down two thousand years ago by the Son handling 
of a Carpenter, “Do unto others as ye would that they §¢t repai 
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An Opportunity for 


The Car Department Officers 


By and large the great bulk of railway freight-car re- 
pair work, including some pretty heavy repair opera- 
ions, is done in the great outdoors with nothing but the 
sky overhead and the earth underneath, with relatively 
few tools and limited mechanical facilities for perform- 
ing the work. This condition is more or less general 
throughout the country and delays equipment and in- 
creases repair costs, particularly in those sections sub- 
ject to excessive temperatures, either hot or cold, and 
inclement weather including rain, snow, mud, ice, etc. 
The man who thinks that car-repair work can be done 
efficiently under such conditions ought to have to patch 
a steel car side in sub-zero weather, repair a roof in a 
downpour of rain, change a pair of wheels in snow or 
mud, or make out a repair card when fingers are numb 
with cold. 

Railroads are now handling a record-breaking traf- 
fic and making money, a substantial percentage of which 
will be authorized for the purchase of new freight cars 
in 1944. What the railroads need is maximum service- 
able freight-car miles per day and new equipment is 
only a partial answer to this need. Rapid and efficient 
repair of equipment now in service is an equally or 
probably even more important factor. It seems appar- 
ent, therefore, that if capital expenditures are justified 
for new freight-car equipment, a reasonable proportion 
of railway earnings might also well be spent to modern- 
ize the facilities needed for maintaining these cars. 

Looking to the solution of the general freight-car 
maintenance problem, one of the first steps, which has 
already been taken by a considerable number of rail- 
roads, is the concentration of freight-car repairs in a 
smaller number of shops and repair tracks, strategically 
located throughout the system. Thi$ eliminates many 
small outlying points with attendant important savings 
in labor cost, reduction in material inventories, over- 
head expense and other items chargeable to freight- 
car maintenance. 

The next step is the re-arrangement (where neces- 
sary) and equipment of the repair points selected for 
just as efficient operation as possible considering the 
physical layout of the shop buildings and repair tracks. 
In fact one of the main considerations in deciding 
which of the smaller repair tracks should be eliminated 
is whether the physical layout does or does not permit 
Satisfactory operation, as for example, efficient 
handling of material and the straight line method of 
tat repairs where this is desired. Labor-saving tools 
and devices are a vital necessity, second only to protec- 
tion from the weather for the efficient handling of heavy 
car repairs. 
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EDITORIALS 


With almost every organization, including the rail- 
roads themselves, looking ahead to conditions after the 
war and developing specific post-war plans, it seems 
reasonable and in fact essential for railway car super- 
visors to find some means of breaking away from 
their present arduous daily tasks at least long enough 
to form some estimate of what they are going to be up 
against in the way of car maintenance in the future. 
The necessities in the way of repair shop buildings, 
tracks, tools and organizations ought to be studied and, 
if Russia can have a five-year plan, what is the reason 
that railway car men individually and collectively should 
not also be working on a carefully-developed five year 
plan. It is obvious that big tasks and projects cannot 
be carried out in a minute or a year, but with the full 
picture of car repair needs over a period of years out- 
lined in advance, it should be feasible to complete one 
section or unit each year. The result would be, there- 
fore, that, in a surprisingly short time, railroads would 
find themselves equipped with notably improved fa- 
cilities for the important work of maintaining freight- 
car equipment. 

There is no organization in the country which, 
through its individual membership and collective ex- 
perience, knows more about the details of car repair 
work and how it ought to be performed than the Car 
Department Officers’ Association. This group includes 
many of the best-informed and most-aggressive car 
officers and supervisors on individual railroads through- 
out the nation. It would seem to be a constructive 
goal for this association to study and seek to set up the 
essential features of construction and equipment of 
railway shop facilities for handling the various classes 
of freight car repairs, including primarily (1) heavy 
building and rebuilding programs at one central shop 
on each large railroad; (2) medium, cycle repairs at a 
few shops, strategically located on the system; and (3) 
running repairs which must be made at a larger num- 
ber of small points in order to keep equipment in 
service. 

The task of specifying these various car shop re- 
quirements is no easy one because America is an indi- 
vidualistic country and railway men are no exception 
to the rule. They have their own individual ideas re- 
garding how work should be done and sometimes it is 
difficult to get carmen even on the same railroad to 
agree on what they want done. Eliminating relatively 
unimportant details, however, if it should be possible 
for car supervisors to reach a common understanding 
regarding fundamental requirements of car shops for the 
three classes of repairs mentioned and make that in- 
formation available through published committee re- 
ports and official proceedings, so that individual rail- 
ways which want to make an organized effort to im- 
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prove car repair facilities on a system basis will have 
specific recommendations to check against their own 
particular requirements. 

The task of developing these recommendations is 
obviously “down the alley” of the Car Department 
Officers’ Association and, while it is a big assignment, 
much can no doubt be accomplished by breaking it up 
into logical parts and attacking one at a time, possibly 
through the medium of committee reports presented 
over a period of years. The need for more authentic 
_and authoritative information on this subject is urgent. 
A real opportunity and responsibility confronts the Car 
Department Officers’ Association. Let us hope it 
recognizes the need and does something about it. 


What About 
Dynamie Balancing? 


For the greater part of the 10 years in which high- 
speed streamlined trains have been in service on this 
continent there has accumulated a steadily increasing 
weight of evidence pointing to the need of accurate 
balancing of wheels in high-speed trucks, whether they 
be in passenger cars or in locomotives. 

This question of wheel balance is one that probably 
could best be solved by the dynamic method and there 
are several balancing machines of this type available 
that are suitable for the balancing of railway truck 
wheel sets. Those roads that have electric traction 
equipment or electric repair shops which handle repairs 
to large size motors are fairly familiar with the equip- 
ment and technique involved. It is reasonable to as- 
sume, however, that at least insofar as car-department 
men are concerned the question of dynamic balancing 
is one with which they are not too familiar and be- 
cause of the need for the solution of the wheel balanc- 
ing problem and their interest in finding a way to do 
it there are, at the moment, several important questions 
that should be answered for their benefit. 

Several mechanical department people have raised 
the question as to what will be the effect of operating 
cenditions such as slid-flat wheels and brake shoe wear 
or wheel sets that have been accurately machined and 
dynamically balanced. This is an important question 
that must be answered to the satisfaction of those con- 
cerned with wheel wear. 

Some light on this general problem may be found in 
a paper prepared by K. F. Nystrom of the Milwaukee 
for inclusion in the 1943 Yearbook of the Car Depart- 
ment Officers’ Association in which he deals with the 
question of wheels for high-speed service and includes 
the statement that “It is an important requirement that 
wheels under high-speed equipment be kept concentric 
within .010 in. Their treads must be smooth and fairly 
close to the original taper. This does not mean that a 
wheel has to be the original 1 and 20 taper or that it 
cannot be run with considerable wear but it does mean 
that the tread must not be allowed to develop local 
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sharp tapers. The biggest factor in producing whed 
shimmy is what the car department men class a secon( 
flange—a short sharp taper close to the throat of th 
main flange. Under high-speed equipment this secon( 
flange can cause wheel shimmying if as high as 4 in 
We have had cars with decided wheel shimmy when thy 
second shoulder could be discovered only by feeling: 
that is to say, not perceptible to the eye when the whed 
was in the truck.” 

There is hardly anyone familiar with railroad trucks 
and their operation who might not be willing to con. 
cede that to have wheel sets in dynamic balance is mos 
desirable. It is also apparent as evidenced by Mr, 
Nystrom’s statement that a very slight amount of wear 
will set up undesirable conditions such as shimmying 
in a car wheel at high speed. Here is one evidence of 
unbalance due to wear. 

At the present moment tests are being made to deter. 
mine the value of this type of balancing and in the 
interests of making available the technical data which 
sO many are awaiting with interest, it seems worth 
while for the railroads and the manufacturers to work 
together in an effort to find out to just what extent 
dynamic balancing may contribute to the difficult prob- 
lem of high-speed railway truck design and operation, 






















Train Telephone 


Over a period of several weeks, the railroads have been 
taken to task by Drew Pearson on the radio, for their 
failure to employ “radio-telephones” on trains. Ac- 
cording to his statement, had trains been so equipped, 
recent disastrous wrecks could have been avoided. This 
statement indicates rather complete innocence on his 
part concerning what the railroads do to protect pas- 
sengers, and what they have done and are doing toward 
the development of train telephone. 

In the first place, the Pearson criticism discounts 
the railroads’ long and enviable safety record. It says 
in substance that wayside signals, cab signals, cen- 
tralized traffic control, operating practices, etc., are in- 
adequate and implies that train radio, unlike all other 
devices, would not be subject to equipment failure or 
man failure. 

For the record, it should be recalled that the manu- 
facturers and the railroads have been working to de- 






















carrier-current system was tried out in 1925. One 
radio-telephone was installed in 1926, and another in 
1927. An inductor type system, using the rails and 4 
wayside wire, appeared in 1933 and was quite thor- 
oughly tried out. Over the same period of time thert 
were other systems falling into these general classifi 
cations which were also tried. Variously, they failed to 
fulfill all requirements. In the case of the “radio-tele 
phones” referred to by Mr. Pearson, they were unable 
to maintain continuous communication at all times, and 
since they broadcast their sending, it was necessa‘y 
for the Federal Communication Commission to gratt 
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a license for their operation. This it did in the form 
of experimental licenses, but since there is such demand 
for wavebands up to and including the so-called “short 
waves,” it seemed improbable that a permanent license 
could be issued for railroad application, and the manu- 
facturers did not feel that they could continue with de- 
velopment work under these circumstances, 

The “earth-current” system was brought out in 1937 
and this has now been developed to produce the system 
ysed on the Pennsylvania as described elsewhere in this 
issue. Carrier-current systems are in service in a num- 
ber of yards for both two-way and one-way communi- 
cation. 

A layman might have cause to wonder why such 
communication systems were not installed the moment 
they were conceived. Anyone entertaining the thought 
should be reminded that once a system is adopted, it 
must be generally applied to be effective; and since it 
is inherently a device for improving train operation 
rather than one for promoting safety, it is important 
for the railroads to find one: which meets all require- 
ments before committing themselves to a certain type. 

With specific reference to radio-telephone, there is rea- 
son to suppose this may become available for railroad 
service. Micro-wave sending and receiving radio sets 
can now be made which work in the million-cycles 
range where an almost unlimited number of assignable 
bands are available. They do not broadcast in the ordi- 
nary sense since they are limited to visible distances and 
they can furthermore be beamed to send in only one 
direction. Unfortunately for the railroads, their present 
development is still a military secret and their applica- 
tion to railroad operation must wait until the end of the 
war. 


The Steam Locomotive 
Now and in the Future 


One of the important factors favorable to the conven- 
tional steam locomotive in economic comparisons be- 
tween it and other types of motive power is its rela- 
tively low first cost. To undertake future development 
along lines which appreciably narrow this advantage, 
unless one or more of the outstanding advantages of 
other types of motive power are thereby substantially 
reduced or offset, is to weaken its competitive position. 

It was to the preservation of this advantage of the 
steam locomotive that General Young* addressed him- 
self last December when he questioned the justification 
of the variety of types of steam locomotives purchased 
and, indeed, of the variety of designs of each type which 
prevent the building of locomotives in lots of sufficient 
size to permit the application of productien methods. 
To attain the advantage of low first cost in production 
implies a very considerable degree of standardization 


_—. 


. “See “A. S. M. E.-A. I.‘E. E. Discuss Selection of Motive Power” 
in the January, 1944, Railway Mechanical Engineer, page 2, an abstract 
of an address by Brig.-Gen. C. D. Young (retired) delivered before a 
session at the 1943 annual meeting of the American Society of Mechan- 
ical Engineers sponsored by the Railroad and Oil and Gas Power Divi- 
Sions of that society and the Committee on Transportation of the 
American Institute of Electrical Engineers. 
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not only of basic wheel arrangement but also of boilers, 
beds, cylinders, wheels and of many other details. 
But, even though it is more than a century old, the 
steam locomotive has not yet reached a final state of 
perfection. Standardization should not be allowed to 
close the door to changes of demonstrable value. The 
character of worthwhile developments to which the 
steam locomotive may well be subjected is partially 
indicated by the variations in the proportions of locomo- 
tives of the same type which were pointed out by Gen- 


eral Young. They would include some attempt to 


determine the optimum relationships between grate, 
heating surface and cylinders. It is possible that 
studies of these questions might lead to the conclusions 
that, between considerable limits, one choice is about 
as good as another. Such a conclusion, once widely 
accepted, should go far toward making agreement pos- 
sible on standards which would influence first cost in 
the right direction. 

The issue with respect to the basic proportions of 
the locomotive are to some extent confused by factors 
of locomotive design which are not yet generally subject 
te statistical appraisal. Perhaps the most important 
of these is the whole chain of communications between 
the boiler and the cylinders. On the adequacy of the 
capacity of these passages depends the maximum boiler - 
capacity and the efficiency of the boiler in the high- 
output range. Equally dependent on these passages is 
the maximum horsepower developed in the cylinders. 

Even on the boiler there are conflicts in ideas. For 
instance, which is most important: the relationship 
between grate area and gas area through the boiler, or 
the relationship between grate area and heating surface ? 
Other factors affecting boiler output and performance, 
named by C. A. Brandt,f late chief engineer of the 
Superheater Company, are the proportion of firebox 
heating surface, and the hydraulic depth and length of 
flues. 

There will always be the need of improvement and 
refinement in the design of mechanical details, a field 
closely related to metallurgical progress. Experience 
with one all-welded boiler justifies the exploitation of 
this construction. Only experience will determine its 
full economic value. 

Those interested in the future of the steam locomo- 
tive face the delicate task of eliminating useless varia- 
tions in design and at the same time pushing forward 
certain lines of research and development. Locomotive 
history should crystallize opinion behind the proposi- 
tion that there are many design variations, useless in 
themselves, and against overall economy. The rail- 
roads and the manufacturers have been associated with 
each other so long that they should be able to achieve 
a degree of cooperation sufficient to study a few funda- 
mental questions on which no common understanding 
has yet been developed. 





t See “A Study of The Locomotive Boiler,” in the February, 1940, Rail- 
way Mechanical Engineer, page 43, an abstract of a paper presented by 
Mr. Brandt at the 1939 annual meeting of the American Society of 
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More Miles trom Passenger Cars 


IN spite of the combined efforts of the railroads and the O. D. T. 
to discourage passenger travel, the railroads continue to be taxed 
to the very limit in handling an unprecedented traffic. New pas- 
senger cars are not available and every possible device has had to 
be resorted to to increase the utilization of the existing equipment 
to a very maximum. Naturally the mechanical department has 
had to play an important role in the stupendous effort which is 
being made to squeeze every possible passenger-mile out of the 
cars and locomotives. 

In an effort to contribute in a practical way in this emergency 
the Railway Mechanical Engineer last month announced a round-~ 
table discussion on how to get more out of the passenger cars. In 
effect, these pages are therefore a clearing house of the great 
variety of ways in which the mechanical department is exercising 
ingenuity and effort to keep the cars rolling, in spite of equipment 
and manpower difficulties. 

We should like to take this opportunity to express keen appre- 
ciation to those whose contributions appear, for the fine way in 
which they have supported us in this endeavor. True, there is a 
certain amount of duplication in the various expressions and, yet, 
each one contains some concrete and practical suggestions not 
voiced by the others. Taken as a whole, they dramatize in a 
decided way the thorough and constructive effort which is being 
exerted by the mechanical departments of our railroads to do their 


full part in helping to win the war. 


Atchison, Topeka & Santa Fe 


We have been confronted with an unprece- 
dented demand for passenger-carrying 
equipment and in order to meet that situa- 
tion, it has been found necessary to intensify 
the efforts of those in supervisory capacities 
who have to do with the servicing and 
furnishing of equipment. Hearty and re- 
sult-producing cooperation in that respect 
has been realized and to that, more than 
any other feature, we are crediting our abil- 
ity to establish the performance thus far 
attained. 

There are, of course, many problems 
which come up daily which must be met 
in a satisfactory manner, but it would 
be burdensome to undertake to set out for 
publication any number of these; in order, 
however, to illustrate what we have in 
mind, mention might be made of a problem 
in connection with the operation of dining 
cars: ; 

It had heretofore been the practice to 
provide linen table covers in the dining 
cars. The increased number of passengers 
to be fed materially increased the amount 
of linen required and this demand could 
not be met with available laundry facilities ; 
likewise, the wear and tear progressed and 
replacement linen was not procurable. In 
order to meet this situation, it was neces- 
sary to improvise a satisfactory covering 
for our dining car tables, and again we 
were confronted with limited types of mate- 
rial available for this substitution. After 
casting about hurriedly we found a source 


120 


of supply of a satisfactory type of lino- 
leum, and in order to avoid the delay and 
loss of service of the dining cars in making 
the required change-over, complete car 
sets of dining car tables with the substitute 
covering were made up and shipped to our 
principal passenger terminal layover points, 
so that the existing tables could be removed 
and the modified tables applied. In that 
way the entire fleet of dining cars was re- 
modelled in a-very short time without any 
loss of the use of cars in their regular as- 
signments.—J. M. Nicholson, Asst. to Vice- 
President. 


Chicago & Eastern Illinois 


In the “good old days” :—Coach 2501 is 
in the coach yard with the pedestal liners 
badly worn and the boxes cocked, the brake 
hangers pretty badly worn and a consider- 
able amount of work necessary, but the 
car will make a few more trips and we 
will hold it out all next week and get the 
work done. But this was in the “good old 
days,” when there were plenty of coaches 
available and it was possible to hold a 
coach out of service to do this work. 
Under present conditions, with the ne- 
cessity for keeping passenger car .equip- 
ment in service, the coach yards are antici- 
pating their work and keeping up the 
repairs in a piecemeal fashion so that the 
car will not get in a generally defective con- 
dition. It is not uncommon to start on one 
end of a train and overhaul the cars one 


truck at a time, even though they are ng 
at the point where repairs are absolutely 
necessary at the moment. By the time th 
work is completed on the entire train, it js 
time to start over at the head end again 
In this way, we have learned that it is ng 
absolutely essential to hold passenger ¢y 


‘equipment out of service for long period 


of time for maintenance and running re. 
pair work. 

This practice is aided very materially by 
having more complete and detailed report 
of troubles and difficulties experienced 
the road. These reports are made by traiy 
crews and by inspectors at intermediate 
points, so that even before the passenger 
car equipment arrives at the coach sho 
the forces are well posted on-exactly the 
conditions that need correction on the par- 
ticular trip—D. J. Sheehan, Supt. Motive 
Power. 


Chicago Great Western 


In our passenger yards where troop move- 
ments must be serviced, work was speeded 
up considerably by installing improved 
water lines with more outlets, thereby ob- 
viating the necessity of making more than 
one spot in the handling of 14 to 20-car 
troop trains. Approximately 20 minute 
was cut off in the time usually necessary 
to service such trains. 

At our important car-repair tracks, work 
was speeded up by installation of concrete 
runways, the use of small gas-propellei 
material delivery trucks and high powerei 
air jacks.—S. M. Golden, Vice-President. 


Chicago, Rock Island & Pacific 


Among some of the things that have been 
necessary are the following: 

We made no particular outstanding plans 
in our terminal train yard operation that 
were not already in effect prior to the 
war period, except to speed up the handling. 
We took a considerable amount of pas 
senger-car equipment out of storage that 
had been set aside because it was not 
needed and was generally worn out, Ie 
conditioned it and put it back in regular 
service. We intensified the pooling of cars 
among the various trains and reduced the 
layover period, so as to get a better utilize 
tion of the equipment. The general shop 
fing of cars was reduced to a minimum 
by increasing and spreading out the repall 
forces and doing more extensive rtinning 
repairs. 

We made some changes: in dining ca! 
and other passenger cars, to increase seat- 
ing capacity. We removed some passeng¢! 
equipment that had been assigned to work 
train service and caboose service on branch 
lines, reconditioned it and reinstated it ™ 
revenue passenger service. To reduce lay 
over time and maintenance time further 
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we equipped ourselves with spare parts, 
such as extra running-gear parts, seats, 
chairs, ranges and other kitchen and pas- 
senger-Car appurtenances, so that these 
parts can be changed out as needed during 
layover periods, without cars missing their 
runs, thus avoiding the necessity for shop- 
ping. In other cases, where the layover 
was short, we laid out our work in such 
manner as to do a part at each layover pe- 
riod until the particular job was completed, 
and without any inconvenience to the pub- 
lic—G. P. Trachta, General Supt. Motive 
Power. 


Delaware & Hudson 


Needless to say, with the limited supply 
of cars available, it is necessary to keep 
as many as possible in active service to meet 
the unprecedented volume of passenger 
trafic. Obviously, it is imperative that 
the number of unserviceable cars be kept 
at the lowest possible minimum. To 
attain these objectives is the function of 
the car department. 

While the critical shortages of material 
and the manpower situation have made the 
task no easy one, our supervisors have been 
and are constantly seeking ways and means 
of meeting the emergency. It calls for all 
the ingenuity and resourcefulness they can 
exercise. The element of time is so im- 
portant that constant planning and re- 
scheduling of work is necessary to secure 
the maximum in efficiency with the facili- 
ties at their disposal. 

It is difficult to single out any one item 
that has contributed more than another 
to the progress made, since I feel everyone 
is conscious of his responsibility on the 
home front and is displaying an excellent 
spirit of cooperation to get the job done 
in the shortest time possible. 

True some changes have been made to 
effect prompt release of equipment. Some 
of these may be of interest, as for ex- 
ample : 

1. Normally, it is our practice to sched- 
ule cars for periodical overhauling and 
repainting. Due to the lack of extra equip- 
ment, the shopping of cars today is deter- 
mined by an actual inspection of the unit, 
with the result that only such cars as ac- 
tually require attention are withdrawn from 
service. Thus better control is had of shop 
capacity and plant facilities, and fewer 
unserviceable cars are held awaiting shop. 

2. Labor saving facilities, such as track 
pit installations, expedite repairs, particu- 
larly truck details; car pulling devices 
minimize delays in moving cars in and out 
of shops; portable welding machines per- 
mit more extensive welding operations; in- 
tensified use of tractors over well main- 
tained roadways permits expeditious han- 
dling and delivering of materials, etc. 

3. Cars, of course, must be maintained 
in a sanitary and presentable condition 
for the convenience and comfort of the 
traveling public. The requirements are 
very exacting and must be met at the ter- 
minal where cars receive attention. The 
daily routine of servicing and cleaning 
must be done promptly and on schedule in 
order that the cars will be available for 
the consist of designated trains. To that 
end we follow a system whereby the work 
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is carried out in an efficient and orderly 
manner. For example, the force is organ- 
ized in groups, with each group receiving 
a definite assignment and specializing in 
certain operations. This tends to speed 
up the performance, since it avoids con- 
fusion and interference from overcrowding 
which so often is the case when too large 
a gang is assigned to a car, particularly 
on interior work. Incidentally, close obser- 
vation is constantly made of our equip- 
ment by those in charge to see that cars 
receive proper attention from the stand- 
point of thorough cleanliness, which elim- 
inates to a large extent the necessity of 
taking cars out of service for heavy clean- 
ing. 

Frequently, cars are cut out of trains 
for light repairs which require immediate 
attention upon the arrival at the shops. 
We endeavor so far as possible to make 
such repairs in the yard to avoid extra 
switching. In such circumstances the im- 
portance of close cooperation between trans- 
portation and car departments is obvious. 
I am happy to say that such cooperation 
prevails, with result that representatives of 
both departments are made acquainted with 
the requirements of the service, and knowl- 
edge, therefore, is had of the equipment 
available to meet such requirements. 

It is doubtful whether I have added 
anything novel or constructive to this dis- 
cussion, since I feel that whatever success 
has attended our efforts in this emergency 
can, in the main, be ascribed to cooperation 
and coordination of forces together with 
intensified use of existing facilities—R. J. 
Mason, General Foreman. 


Denver and Rio Grande Western 


Our mileage of system cars only for the 
year 1943 increased 22.71 per cent over 
1942, without increasing quota. This was 
accomplished by: 

Better distribution of equipment; that is, 
cars were sent to points where service was 
anticipated, instead of holding at various 
stations for emergency. 

Cars were relayed. Diners were cut out 
at the first available station after need for 
their service ceased, and picked up by train 
in opposite direction, thus avoiding long 
layover at terminals. 

Coaches partially loaded were cut out 
when it was possible to transfer their pas- 
sengers to other cars. Baggage cars were 
handled in a similar manner. Both types 
were thus available for earlier movement, 
instead of long layover. 

Lounge cars were assigned to coach 
service. 

Repairs were speeded up by working 
overtime whenever practicable, decreasing 
dead time. 

Cars were inspected, serviced, and re- 
paired when possible, at stations instead 
of car yards, reducing the time out of 
service and making them available for 
immediate service on other trains. To do 
this, automobile service was furnished be- 
tween car yards and stations for transpor- 
tation of men and supplies. Portable equip- 
ment boxes were located at convenient 
points at stations, containing necessary sup- 
plies and tools, including special journal 


jacks which allowed quick attention to 
boxes without moving cars away from 
station platforms. In some cases of high 
platforms, ordinary jacks cannot be used 
efficiently. 

Since the start of the war we have in- 
stalled yard inspection pits and two modern 
yard drop pits, each covering three tracks 
and release track, at the principal terminal. 
Also inspection pit and drop pit in coach 
shop. At other terminal there have been 
installed inspection pits and three track 
drop pit. All inspection pits are provided 
with car pullers. 

Regular schedule of shopping has been 
modified to the extent that no cars are 
held out of service, waiting —P. C. With- 
row, Asst. to Chief Mechanical Officer, and 
L. H. Day, Supt. Car Department. 


Great Northern 


The problem of providing maximum service 
from the limited number of passenger cars 
available has been a trying one, necessitating 
extreme alertness, careful planning, and 
a lot of on-the-spot sound judgment and 
native ingenuity. 

Among major items are: Postpone gen- 
eral shopping as much as possible by giving 
the car a quick intermediate light repair 
turnover, at which time worn parts impor- 
tant to safe running of the car are put in 
good condition. Keep the number of cars 
in the shop at lowest possible minimum 
and work two or three shifts to expedite 
movement through the shop. Press into 
regular service cars ordinarily held at dif- 
ferent points for protection service. Many 
car-days may be saved on shorter runs by 
arranging for turn-around service or by 
continuing the car on a connecting run, 
thus materially reducing idle car time and 
releasing cars for other runs. When cars 
are bad ordered have immediate repairs 
made quickly so car may be promptly 
returned to service. Have on hand such 
devices as occasionally fail and change out 
the bad order device rather than hold the 
car out of service. 

In coach yard have good, alert supervision 
so that the most urgent work shall be given 
preference and all work be efficiently han- 
dled. Keep all appliances, such as wheels, 
journal boxes, air brakes, couplers, draft 
gears, heat, etc., in good condition, thus 
avoiding in-service failures. Many setouts 
for cut journals may be avoided if upon 
errival of the train at inspection points 
journals are carefully “hooked” to remove 
grabs and wipes, using a special hook for 
that purpose. If a bearing is found run- 
ning at an abnormally high temperature it 
should be raised and cleaned, or renewed 
if necessary; this can be done in a very 
few minutes if, as should be the case, all 
necessary paraphernalia is handy; a poten- 
tial hot-box delay or setting out of the 
car for a cut journal may be averted. A 
device that has saved a number of setouts: 
is a small emery air grinder which we 
couple to the trainline and use to grind 
off built-up wheel tread metal caused by 
skidding. 

Traveling train inspectors are a big help 
in checking and repairing in-transit such 
items as lighting, air conditioning, heating, 
care of journal boxes, etc. 
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Manpower shortage is the most serious 
obstacle, especially experienced personnel, 
so that it is necessary to utilize available 
help in such a manner that maximum 
results be obtained under such adverse con- 
ditions—J. G. Pool, General Supt. Motive 
Power. 


Minneapolis, St. Paul 
and Sault Ste. Marie 


Speeding up in servicing the equipment 
has been accomplished by working yard 
employees overtime and by passing up some 
of the repair work in our shops and doing 
the work that is necessary to keep the cars 
in a safe running condition. The result of 
this is that we are behind with our regular 
shopping. 

We have no new tricks in management— 
just long hard hours for our supervisors and 
men. However, our three-shift set-up in 
the shop has helped more than anything 
else to enable us to recondition a car in 
cne-third of the time ordinarily used on 
a one shift a day system.—A. M. White, 
General Foreman Passenger Cars. 


Missouri Pacific 


The maximum utilization of passenger cars 
essential to meet wartime exigencies is in 
a large measure dependent upon the length 
of terminal detention. The problem of in- 
creasing the availability of this equipment 
for service is basically one of expediting 
inspection, repairs, cleaning and servicing 
to the fullest practicable extent. 

Essentially, inbound inspections should be 
completed as promptly as possible after ar- 
rival of trains at terminals so that sufficient 
advance preparations may be made to per- 
form necessary repairs without incurring 
any undue delays. 

Cycle terminal repairs, such as the C.O.T. 
&S. of air brakes; periodical repacking of 
journal boxes; renewal of worn wheels, 
and work of similar character should be 
anticipated and so scheduled as to prevent 
excessive accruals of cars for such atten- 
tion at any one time and thus avoid delays 
in bad order. 

The peak requirements have confirmed 
the feasibility of accomplishing during lay- 
over periods of cars considerable work 
which previously involved release of equip- 
ment from service for repairs. Typical of 
work that can be performed within reason- 
able lay-over periods are such items as re- 
placements of seat cushions and backs, win- 
dow sash, curtains in car sets, carpets and 
composition floor coverings, painting of car 
floors and touch-up painting. 

In like manner the unprecedented volume 
of traffic and the more constant usage of 
equipment under present conditions, with 
resultant accelerated wear, have led to the 
realization that certain more extensive 


. maintenance, intetmediate to scheduled shop- 


ping of cars, can be taken care of in pas- 
senger car repair yards with an appreciable 
reduction in the time cars would otherwise 
be held out of service for advanced shop- 
ping. The following operations are repre- 
sentative of attention which ordinarily can 
be given at terminals to passenger cars 
within an average period of four days: 
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Essential repairs to trucks, draft and buf- 
fer arrangements and brake rigging. 

Repairs to air conditioning and electrical 
equipment. 

Test and repair water, steam, air and sig- 
nal equipment. 

Door and window 
weatherstripping. 

Vestibule repairs. 

Repairs to seats and renovation of up- 
holstery. 

Floor repairs. 

Exterior and interior repainting, including 
relettering. 

It is equally important to reduce to a 
minimum the number of cars and time in 
shops for classified repairs, and these re- 
sults can be enhanced by scheduling work 
in advance and having proper materials 
available before cars are shopped. 

Where the lay-over period of passenger 
cars in yards is extremely short, it has been 
found advantageous to utilize the available 
time between arrival of trains at passenger 
stations and movement to yards for pre- 
liminary interior cleaning, and conversely 
to perform final touch-up cleaning during 
movement from yards to stations—L. R. 
Christy, Supt. Car Department. 


repairs, including 


New York Central 


The unprecedented volume of passenger 
traffic has brought about the most intensive 
use of passenger cars that railroads have 
ever before been called upon to meet. To 
cope with this situation, which resulted 
in a very substantial increase in car mileage, 
greatly increased car maintenance, with 
the shortness in layovers at terminals, has 
severely taxed facilities for carrying on 
this work. Drop table facilities, which are 
adequate to take care of the usual amount 
of work with one shift operation, have had 
to be manned to provide for two and some- 
times three shifts, and in view of the high 
mileage that the cars are making, special 
inspection and maintenance forces have 
had to be increased to make possible the 
prompt turning of cars at terminals. 

Because of the difficulty encountered in 
sparing cars for the shop, the recondition- 
ing of trucks, which includes brake rigging 
and the maintenance of draft gears, has had 
to be resorted to at carefully selected out- 
side points. Improvements in designs of 
parts, which were troublesome, have been 
accelerated to reduce the amount of main- 
tenance work at turnaround points, and 
the adoption of self-locking and self-spread- 
ing types of cotters for use in brake equip- 
ment pins has largely overcome the loss 
of pins en route. The adoption of a sys- 
tematic plan for general maintenance of 
air conditioning equipment at periods other 
than when cars are shopped for general re- 
pairs, has substantially lessened terminal 
maintenance with improved continuity of 
performance. 

Reduction in switching of cars at ter- 
minals incidental to making up trains gives 
the inspectors and maintenance forces more 
uninterrupted time to perform their work. 
Application of metal of the anti-skid type 
to vestibule platforms and trap doors, 
thus eliminating the rubber tiling which 
has to be replaced when worn, has saved 
considerable in maintenance at terminals. 


. lished facilities. 





Advantageous locations of emergency re. 
pair materials at intermediate termina 
contributes greatly to reduction in termina] 
detention—W. H. Flynn, General Sup, 
Motive Power and Rolling Stock. 


Norfelk & Western 


The intense utilization of passenger equip- 
ment cars under war conditions has beep 
made possible by speeding up inspection, 
servicing, and heavy repairs. Some of the 
more important methods used to keep pas. 
senger equipment cars rolling are as fol- 
lows: 

Decrease the time required for shopping. 
In pre-war days it was customary to keep 
@ passenger car in the shops four to six 
weeks for heavy repairs. Now, for the 
same class of repairs, the time has been 
reduced to 12 to 14 days. 

Particular attention should be given to 
the draft gears, couplers, equalizers, brake 
rigging, wheels, journal-box assemblies, 
etc., when the cars are shopped. -The appli- 
cation of heavier couplers to cars is a good 
investment and will pay dividends in these 
war times when trains are abnormally 
heavy and long. : 

Passenger-car equalizers should be given 
a Magnaflux inspection at shopping periods 
so that all inherent defects may be discov- 
ered and defective equalizers discarded. 

Drop-pit jacks for removing passenger- 
car wheels should be installed at the princi- 
pal coach yards. In cases where a pas- 
senger car comes into a terminal with a 
hot box and scored journal, the wheels can 
be dropped and a new pair applied, and 
the car can be continued in. the train with 
a delay of approximately thirty minutes for 
changing wheels. This is of particular 
advantage in handling military movements. 

Install mechanical car washers at ter- 
minals located at the ends of runs so that 
passenger equipment cars can be quickly 
washed and made ready for service. 

The use of porters to assist in cleaning 
the interior of cars on line of road is a 
great benefit to the general appearance and 
cleanliness of the interior of the cars— 
C. E. Pond, Asst. to Supt. Motive Power. 


Pennsylvania 


Unprecedented passenger travel and its at- 
tendant increase in passenger car servicing 
and maintenance, have heavily taxed estab- 
This, together with the 
loss of trained personnel, made necessary 
certain expeditious measures to meet the 
situation, among which were the following: 

1. Augmentation of total seating capacity 
of existing equipment to the extent of more 
than 16,000 seats by conversion of parlor, 
sleeping and observation cars to full 
coaches; also modification of, and installa- 
tion of seats in, the baggage and mail com- 
partments of combined type cars in addi- 
tion to conversion of a number of freight 
box cars to coaches. Also fitted up forty 
troop sleepers and four kitchen cars by 
modification of box cars. 

2. An on-the-job training pregram for 
new employees, male and female; also train- 
ing of employees for positions requiring 
more skill as well as training of candidates 
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for supervisory positions, in anticipation 
of changes in force due to employees either 
voluntarily entering the armed forces or 
induction into military service. 

3. Installation of additional tools, such as 
cutting and welding equipment, power jacks, 
hoists, etc., to lighten and facilitate the 
work, particularly where women are em- 
ployed. 

4. Installation of rest room facilities for 
women. 

5. Pre-fabrication of material, as far as 
practicable, to reduce labor at point of 
application and have it readily accessible. 

6. Accelerated anticipation of material 
requirements to avoid out-of-service delay 
to cars awaiting material. 

7. Simultaneous performance of periodic 
maintenance operations to reduce number of 
shoppings per year. 

8. A program of truck overhaul at a cen- 
tral repair point and exchanging trucks 
under cars, to avoid time of cars out of 
service while trucks would _ ordinarily 
undergo repairs. 

9, Arrangements have been completed for 
the installation of mechanical car washing 
machines, both permanent and portable, for 
exterior washing of cars, to release a num- 
ber of employees for use on interior clean- 
ing work. 

10. Traveling car cleaners placed on 
trains which not only keeps cars in pre- 
sentable condition enroute but lessens serv- 
icing time in yards and terminals, which 
is of particular advantage on short turn- 
around movements.—H. W. Jones, Chief of 
Motive Power. 


Southern Pacific—Los Angeles 


Additional forces of trained and qualified 
people have been added to our supervisory 
staff to facilitate the handling of equip- 
ment and functioning of our organization. 

Key supervisors have spent considerable 
time educating and helping younger super- 
visors bring about coordination between 
the various crafts and new help acquired 
as the manpower turn-over resulting from 
selective service has made it mandatory to 
school workmen and supervisors as well. 
A suggestion system for employees, which 
has been encouraged, has proved bene- 
ficial to workmanship and output. 

A public address system, with the micro- 
phone in the administration office, over 
which instructions and directions can be 
given to the various supervisors and lead 
people throughout the entire yards has 
proved invaluable as a time saver. 

A large master bulletin board bearing 
the numbers of the various tracks, the train 
consist on each track, and time of departure 
of the equipment from the yards serves as 
a time saver to all departments and par- 
ticularly to new employees. 

Our cleaning forces are organized in 
groups with lead people all working under 
general supervision of coach cleaner super- 
visors. We have found it advantageous to 
specialize these people, assigning various 
groups to different phases of the operation, 
such as outside scrubbers, inside cleaners, 
window cleaners, truck cleaners, icing and 
watering crews, etc. 

Our electrical crews are grouped and 
assignments so made that there is no re- 
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tracing of one another’s work. A bulletin 
board is maintained in the electrical shop 
where any jobs of a special nature are 
posted and assigned; upon completion of 
the job the notice is removed. All electrical 
appurtenances, such as train lighting, elec- 
tric elevator motors, fluorescent lighting 
motor alternators, radio, public address sys- 
tems, and air conditioning are covered by 
this group under the supervision of elec- 
trical supervisors. 

The paint crew is maintained to touch 
up interiors as well as vestibules, vestibule 
steps, outside sash and gothics and also 
maintain a regular quota of headend cars 
painted inside and out. 

Periodical maintenance of this equipment 
is effected by the exchanging of parts, in- 
cluding cylinder pistons equipped with 
spring and packing cup. A similar practice 
is followed extensively with other materials, 
such as various types of doors, window 
frames, seats, tables, drapes, carpets, floor 
slats, toilet fixtures, etc. 

We have an elevated track upon which 
our streamline equipment trains are placed 
for thorough inspection and servicing by 
the various crafts. There are two drop 
pits on this track for changing out car 
wheels which are delivered to and removed 
from the pits with automotive lift trucks 
from a central storage point in the yards. 

We now have on order a Whiting pas- 
senger car washer which we anticipate will 
be an asset to the speeding up of servicing 
and turning of our passenger equipment. 
Upon installation of this washer in our 
Los Angeles coach yard, inbound equip- 
ment can be run through in its route to the 
designated service track where all opera- 
tions will be stepped up due to no inter- 
ference from outside wash gangs. 

Women are employed in the making of 
loosely twisted packing rolls for ready ap- 
plication to the journal boxes. This method 
prevides more uniform packing rolls and 
speeds up box packing operations, thereby 
enabling us to keep all equipment up-to-date 
in this respect—E. E. Packard, District 
Master Car Repairer. 


Southern Pacific—Sacramento 


The large increase in the number of pas- 
senger cars handled by the Southern Pa- 
cific has taxed the main terminals to the 
utmost. Management, recognizing the ne- 
cessity for fullest cooperation of all de- 
partments in successfully handling the in- 
crease, has held meetings with key men 
involved to bring out new ideas for quicker 
turning of equipment. 

Cleaning Interior and Exterior—Clean- 
ing passenger cars is one of the toughest 
problems confronting the terminals, and 
was overcome to a great extent by em- 
ployment of additional women coach clean- 
ers at the main terminals, and inauguration 
of this service at intermediate terminals 
where a passenger train would lay over 
for any appreciable length of time. 

Each gang of cleaners was placed under 
the direction of a leader at both the main 
and intermediate terminals. This method 
allowed better supervision of gangs. Also, 
additional foremen were employed at the 
large terminals. 

This same practice was followed in wa- 


tering and icing, and in the application of 
toilet paper, towels, drinking cups, etc. 
At Oakland (Calif.), which is one of the 
large terminals, a schedule board was 
erected in the approximate center of the 
passenger yard and thereon is posted the 
train number, track number, and car num- 
bers in the consist of the train; also the 
time train is to be completed and taken 
out of yard. This schedule board is main- 
tained by a clerk, who is in contact with 
operating forces at all times to obtain 
information for adding to or subtracting 
from the various train consists in the yard. 


Painting—In order to keep up the gen- 
eral appearance and cleanliness of the 
equipment a system of cleaning and paint- 
ing was undertaken at main shops, main 
terminals, and intermediate terminals. 
Wherever a passenger train laid over for 
a few hours this job was undertaken. In 
cases of local trains an extra car was sent 
to the layover terminals to be completely 
cleaned and painted and after receiving 
this painting it was placed in the local 
train and another car was taken out which 
required cleaning and painting. 

On arrival of local train at main ter- 
minal the newly painted car was placed 
in a through train and one requiring clean- 
ing and painting was taken from through 
train and placed in the local. A _ touch- 
up painting job was done when required. 
This touch-up paint job was done with 
quick drying paint and consisted of touch- 
ing-up arm rests, window capping, sash, 
doors, base boards, panels, toilets and floors 
where marred or scratched. 

Light and Running Repairs—Repairs 
found necessary were handled by the reg- 
ular inspection and repair forces and con- 
sisted of repairs to brake shoes, brake 
beams, hangers, adjustment of brakes, 
checking of batteries and air conditioning 
units. 

To watch this feature closely, manage- 
ment established positions of district air 
brake instructors, district car inspectors, 
district train lighting and air conditioning 
inspectors and air conditioning supervisors 
whose duty it is to ride trains, visit yards 
and terminals instructing trainmen and 
repairmen in the proper handling and re- 
pairing of equipment. Also, when equip- 
ment is not operating efficiently due to de- 
fect or failure, they handle with the near- 
est repair point for correction. 

Improvement of Facilities—A long pipe 
attached to a hose was installed for sup- 
plying water to roof type storage tanks. 
This device allowed the operator to stand 
on the ground and to safely and efficiently 
water such cars, thereby saving man-hours. 

A brush was developed for cleaning be- 
tween the inside and outside windows of 
cars which has resulted in a saving of man- 
hours. 

Wagons and containers for transporting 
ice have been devised which has resulted 
in more efficient icing of cars and in a sav- 
ing of man-hours. 

A hydraulic device is used for lubricating 
center plates, slack-adjusters, etc. 

Specially built brake shoe wagons are 
used in terminals. 

An elliptic spring press has been built 
for application of springs to trucks.—W. J. 
Bartle, District Master Car Repairer. 
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Bronze Electrodes For 
Welding Locomotive Parts* 


By J. W. Kenefic' 


Since the introduction of bronze bearing-metal electrodes 
for electric arc application about six years ago the merits 
of its use on certain wearing surfaces have been proved 
conclusively. This bronze weld metal is of a type de- 
veloped specifically for application on driving box lat- 
erals and crowns and similar parts which are subjected 
to unusually severe service conditions. Having a high 


Building up a main driving box after 50,000 miles of service—The face 
shows the condition of weld deposits on the lateral after the same 
length of service 


lead and tin content it is of substantially the same anal- 
ysis as the brass which is customarily poured in on driv- 
ing-box laterals. 

The most important application of this rod is on 
building up worn driving-box laterals. Excessive loco- 
motive maintenance costs which result from lateral mo- 
tion may be eliminated since the weld-deposited liner 
cannot come loose and restoration involves merely re- 
placement of the few pounds of metal which have worn 
away. It is never necessary to replace the entire bearing 
as in the case of poured-on laterals and this permits a 
large reduction in the tonnage of critical brass that it is 
necessary to keep in stock for such repairs. 

On old boxes the dovetail space may first be filled with 
a ring-shaped steel plate welded in as a space filler, upon 
which a 3%-in. to %-in. bronze overlay is deposited. Or, 
the cavity can be completely filled with either steel or 
bronze weld metal building up finally to the desired height 
with bronze. In any case the best results are obtained 





* Abstracted from a part of a paper delivered before the railroad welding 
session of the American Welding Society at Chicago, October 18, 1943. 
Another article deals with the portion of the paper on the use of steel 
electrodes. : 

T ee railroad service, Western Division, Air Reduction Sales 
Co., icago. 
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with the crown brass removed before applying the lateral, 
New driving boxes can be made without the customary 
dovetail space and the liner is then deposited directly 
upon the surface. A metal form made of 1%-in. by %- 
in. band iron tack welded in place to confine the weld to 
the required shape can be used in applying the bronze. 
A dam of wet asbestos can also be used for this purpose. 

The bronze can be applied by either the metallic arc 
or the carbon arc. In either case it is important that the 
current be adjusted to assure good penetration because 
tc insure positive adherence it is essential to obtain 
partial fusion of the bronze to the steel base metal. How- 
ever, assimilation of the steel into the bronze must not be 
allowed to go so far as to create hard spots at the surface 
as this would cause scoring of the locomotive wheel 
centers. The deposit should be as smooth and. regular 
as possible to avoid pits or depressions after machining. 

To compensate for the mixing of steel with bronze on 
new boxes the latter may be built up %4¢ or % in. above 
normal height. Another method is to undercut the steel 
surface about 1 in. before making the deposit. Other- 
wise, no preparation is required on new boxes, since only 
a clean surface is necessary to receive the overlay. 

The reclamation or replacement of crown brasses offers 
another application for the bronze. If the brass is not 
loose in the box it can be built up in position. Usually, 
however, it is removed and placed on a simple rotating 
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Driving boxes built up with a bronze electrode are shown as they appear 
before machining 


positioner. Weld metal is then deposited on the back and 
face of the crown, for a distance of four to five in. from 
the toe edges. 

Several railroads have experimented successfully with 
eliminating the separate crown brass entirely. In this 
method a formed section of plate is welded into the 
crown space to fill some of the space required by the 
conventional crown brass. Several steel strips 1 in. wide 
and % in. thick are then arc welded to this plate to help 
prevent pounding out of the bronze weld metal which 
is deposited over and around. the strips. This deposit is 
built up sufficiently to allow for a 3£-in. depth above the 
strips in the crown and % in. at sides, after machining. 
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If this operation proves fully acceptable it will effect a 
considerable saving of brass and labor time. It is prob- 
ably best suited to switch-engine driving boxes. 

The lead-bronze bearing metal is also applied on driv- 
ing-box shoes and wedges. This operation can be per- 
jormed on parts made of cast steel, cast iron, bronze, or 
yarts fabricated by arc welding. On cast parts a small- 
ze rod should be used to prevent warping. If desired, 
the bronze facing can be applied to the shoe and wedge 
ide of the driving box itself. No special preparation is 
necessary if the surface is clean. As in the case of lat- 


erals, when the worn box is removed from service for 
resurfacing it is only necessary to add sufficient bronze 
to restore it to proper size. Very good results have been 
obtained with fabricated crosshead shoes surfaced with 
bronze. Rods of small size are used to avoid warping. 


Babbitting 
Engine-Truck Boxes 


A widely used method of babbitting engine-truck boxes 
for the side-bearing consists of applying metal forms 
around the outer periphery and the journal opening on 





Babbitting jig ready to be applied to an engine-truck box 


one side, fire clay being used to make the forms a tight 
it on the face of the box which is poured with babbitt 
to the top of the forms. The box is then moved to a 
boring mill and the babbitt faced off to the proper thick- 
ness, incidentally removing the somewhat chilled outer 
surface which has the best wearing properties. A sec- 
ond machine operation is something required to drill 
shallow holes in the babbitt for grease receptacles. 
This babbitting work is usually done with the boxes 
testing on the floor of the babbitt shop and involves a 
large amount of manual labor with more or less heavy 
lifting and pulling. A study of the job at the South 
Louisville shops of the Louisville & Nashville somewhat 
over a year ago, showed an average production of 15 
to 18 babbitted engine-truck boxes by one mechanic and 
two helpers in an 8-hr. day, and it was decided to see 
what could be done to improve the operation. As a re- 
sult of supporting the boxes on sheet-iron tables so all 
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With the engine-truck box inverted babbitt is poured in both toes of 
the mold simultaneously 


work can be done in a standing position, the process 
moving continuously from left to right with the assistance 
of a swing hoist, and using a metal babbitting jig which 
molds the babbitt to the correct thickness (with grease 
receptacles cast in place), the production of. babbitted 
engine truck boxes has been stepped up to about 32 a 
day and all delay and cost for subsequent machining 
has been eliminated. 

Referring to the illustrations, it will be noted that the 
engine-truck babbitting jig consists of a heavy steel plate, 
positioned on the face of the box by an extension plate 
which fits the journal. The plate is recessed to give the 


Six engine-truck boxes with babbitt side bearings accurately molded 
in place 
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required babbitt thickness and grease receptacles. The 
outer edges of the jig are an accurate fit on the face of 
the box and, when drawn firmly against it by means 
of the large through-bolt, the joint is made tight against 
melted babbitt leakage without the use of fire clay. 

Babbitt is poured simultaneously into each “toe” of 
the mold while the box is in the upside-down position, 
as illustrated. This assures a uniform solid babbitt side 
plate which is free from any possibilities of air holes or 
metal segregation. On completion of the babbitting oper- 
ation, the engine-truck boxes slide down a chute onto 
a waiting skid on which they can be readily moved to 
the erecting shop or storeroom. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Welded Flues Which 
Crack Through the Bead 


Q.—We have considerable trouble with the boiler flues crack- 
ing through the bead even though the beads are welded to the 
tube sheet. How can this trouble be overcome?—F. I. M. 

A.—The cause of flue beads cracking in service is 
the fact that the bead is welded to the sheet by the fusion- 
weld method, and the flue bead is restricted in its nor- 
mal movement in addition to absorbing the shocks from 
expansion and contraction and the working .in applica- 
tion. It necessarily follows that the cracks appear in 
direct proportion to the amount of care or the lack of 
care given in the preparation and application of the flue 
or tube originally. The 1940 proceedings of the Master 
Boiler Makers’ Association lists ten recommendations 
for the proper application and care of boiler flues: (1) 
Select material to known specifications; (2) hold the 
working of material to a minimum; (3) remove all mill 


Locomotive wash track on the Illinois Central at the Twenty-Seventh street, enginehouse, Chicago 


























scale and foreign material from fire end of flue ay 
sheet; (4) do not use excess material in gauge or pr. 
jection; (5) use proper tools for setting; (6) knoy 
that all grease, soap or dirt is removed where weld jm - 
to be applied; (7) use the minimum heat and smallyi 
practical electrode for welding; (8) use feedwater trey. 
ment when necessary to keep flues and sheets free frog 
scale; (9) if flues indicate loosening at setting or devel 
minor leaks, tighten with a suitable expander ; and (10) 
have welding done by a practical operator under con. 
petent supervision. 


Avoiding Use of Oversize 
Rivets In Poorly Prepared Sheets 


Q.—In lining up two sheets, which have: been punched { 
riveting, rivet holes are often found to be poorly matched. H, 
can this condition be overcome without reaming for oversiy 
rivets ?—M. I. D. 

A.—In most cases this trouble can be overcome } 
reaming the holes at an angle, holding the reamer so th, 
it will pass through the center of the hole in each sheg 
Care should be taken in riveting, to drive the rivets wit 
the rivet snap and bucking bar held directly in ling 
with the body of the rivet until it is fully upset and com 
pletely fills the rivet hole. This snap and bucking bat 
should then be held at right angles to the sheet for ; 
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Locomotive Wash Track Se ns 


The Illinois Central has recently constructed and placedg Referri 
in service new locomotive wash track facilities at ite the dis 
Twenty-seventh street, Chicago, engine terminal whicil! be ev 
enables this work to be done under much better conponcrete | 
ditions than formerly, with attendant improvement i nd for 
quality of the work and reduction in the time take ide on 
to do it. The actual time required to put a locomogeute fo 
tive over the wash track, as now equipped, varies wi 
its size and type, but an average size steam locomotivg 
can be thoroughly washed and wiped, where necessary 
by one man in about 60 minutes, 30 minutes for the 
locomotive and 30 minutes for the tender. 

The principal feature of the new Illinois Centra 
wash track is the complete facilities for drainage a 
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Two Mercury-Vapor lights at one end of the wash track 


he provision of relatively dry. and firm footing for 
he washing crew-under all conditions. Hot water and 
leaning oil are, of course, piped to the wash track 
yhere suitable lengths of hose and a wash gun are pro- 
ded on each side of the locomotive. 
| place Referring to the first view, with Locomotive 1143 
s at ithe distance, the general construction of wash track 
| whicifitill be evident. It is about 100 ft. long with a shallow 
er congoicrete pit sloping towards the center from each end 
nent ig’ for drainage. A wooden platform, about 6 ft. 
e takemlide on each side of the track, is designed to give 
locomogeure footing and the longitudinal boards or planks 
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mg each side of the track is a wood side platform and rack for 
supporting the wash gun 
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are spaced so that wash water can readily pass through 
and drop to a concrete base which slopes towards each 
rail and delivers water through rectangular openings 
to the main pit. The center of the main pit is con- 
nected to a sump which can be cleaned out periodically, 
excess water and soluble matter flowing to the city 
sewer. 

A 150-gal. reservoir, suitably mounted at one side 
of the wash track is usually filled a little more than 
two-thirds full with two barrels, or 110 gal. of D. & M. 
oil which functions to cut the grease and leave the 
washed surfaces of the locomotive with a noticeable 


One of the adjustable 400-watt mercury-vapor lights 


shine, or lustre. Air pressure is supplied to the oil 
reservoir through a feed valve set at about 10 lb. and 
the reservoir also carries a gauge and a pressure relief 
valve. 

Hot water is piped to the wash track from the power- 
house, a booster pump being used to raise the pressure 
to about 120 Ib. The temperature of this water is 
about 120 deg. F. Both D. & M. oil and hot water 
pipe lines are brought up on each side of the wash 
track near the center where connections are made 
to the two lengths of washing hose and the Holmquist 
Red washing guns. Two neat wooden racks or horses 
are provided, as illustrated, to hold these guns and 
avoid the possibility of their being thrown on the 
ground and damaged by breaking the operating levers 
or in any other way. Each gun has a water cut-off 
valve and one lever controlling the supply of D. & M. 
oil. 

In washing a locomotive, the washing gun does the: 
entire job on the locomotive proper with no subsequent 
hand wiping required except under certain conditions 
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on the upper jacket. For a thorough job on the tank, 
Oakite No. 70 is applied with a brush and subsequently 
hosed off with plain water leaving the tank exterior 
surfaces clean and shiny. 

Four 400-watt high-intensity mercury vapor lights 
permit the washing to be done effectively at night and 
also in dark or stormy weather. The lighting units are 
Westinghouse floodlights mounted as shown on pipe 
supports, eleven feet above the base of the rail. The 
fixtures each include a mounting bracket and trans- 
former. There are two units for each side of the lo- 
comotive, mounted 25 ft. out from the center line of 
the track. The longitudinal spacing is 65 ft. The 
units at the head end are aimed so that the center of 
the beam strikes the side of the locomotive at an angle 
of 60 deg. The rear lamps are turned to strike the 
side of the locomotive at 30 deg. The light is thus 
somewhat greater on the motion work than elsewhere, 
and due to the fact that is comes from both ends at 
different angles it is effective in lighting all surfaces 
on the locomotive. 


Grooved Rolls 
Speed Up Bending Work 


Sheet metal operations have been speeded up at the 
General Electric Company’s Schenectady Plant through 
the use of grooves in a standard six-foot bending roll. 
The grooved rolls, shown in the accompanying ‘'photo- 
graph, in combination with the use of spot welding 
instead of arc welding, have reduced the time required 
to produce such products as end shields, ventilating 
hoods, and covers for motor-generators and turbines. 





Grooved rolls for welded assemblies 


The spacing of the grooves provide certain combina- 
tions of channel and Z sections. Flat sheets are sheared 
to proper length and developed width, and the edges are 
then bent in a standard bending brake to form either a 
channel or Z. Next, the two ends of the piece are 
formed in a brake to the contour of the desired part. 
Then the piece is inserted into the grooves of the roll, 
and by applying pressure to the top roll the section is 
rolled to the desired contour. This rolled section takes 
the place of a Z section formerly made from either two 
or three pieces arc welded together. 

The rolled section is then routed to a spot welder 
where it is spot welded to flat side sheets. The use of 
spot welding produces neater work in less time and at 
lower cost. 
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Questions and Answers 
On Welding Practices 


(The material in this department is for the assistance 
of those who are interested in, or wish help on prob- 
lems relating to welding practices as applied to loco- 
motive and car maintenance. The department is open 
to any person who cares to submit problems for 
solution. All communications should bear the name 
and address of the writer, whose identity will not be 
disclosed when request is made to that effect.) 


Welding on Crossheads 
Q.—What are the limitations on welding cracked or damage 
crossheads? Can you suggest a shop standard to be followed? 


A.—Welding of cracked or damaged crossheads j 
permitted on practically all roads with the only limitatic 
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Cracked and damaged crossheads can be reclaimed by welding bu 
certain areas may not be welded 


being that no welding is allowed around the wrist-pin fit 
the keyway or the piston-rod fit. In addition, the buildin 
up of worn surfaces is allowed and complete crosshead 
have been satisfactorily fabricated by welding. The a 
companying illustration is taken from the shop practic 
manual of a road which has, for many years, reclaim 
crossheads which were cracked. 


Reducing Welding Stresses 


Q.—We find in examining some of our welding work that ther 
is evidence of stresses set up, particularly in heavy sections, ) 
our methods. Is it possible to eliminate them? 


A.—Noticeable stresses are inherent in all welds bu 
especially in those im heavy sections.’ They can be re 
duced by permitting a slight movement of the parts bein 
joined during the welding operations. The use of 
properly selected electrode which allows the neede 
weld to be made in as few passes as possible is al 
recommended. Peening each deposit tends to reduc 
stresses. When the weld is completed, stresses are fur 
ther relieved by annealing the finished piece at a tem 
perature of 1,100-1,200 deg. F. Allow one hour in th 
furnace for each inch of thickness. ) 
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Making 
Large Stencils 


The large Santa Fe stencil, illustrated, is 124% ft. long 
by 6 ft. high for 40-ft. cars and 17 ft. long by 7 ft. high 
for 50-ft. cars, carrying the Santa Fe map and slogan 
and being made at present of heavy stencil paper framed 
in poplar wood. The letters and design of this sign are 
powerful and legible, with thick stems and well-propor- 
tioned letters in lower case, except where capitals are 
necessary, or italics for the purpose of emphasis. 

All Santa Fe refrigerator cars have orange-yellow 
body paint, with signs in black enamel which give a 
combination easily read at a distance. The box and 
automobile cars, with red body paint, have signs applied 
in white mineral paint which is also a good combination 
for visibility and contrast. 

In making the stencil, a full-size paper pattern is laid 
out on the stencil paper and the letters and route mark- 
ing cut out with a machine which permits doing this 
job quickly and accurately. As a matter of fact several 
stencils can be cut out at the same time by this method. 
The letters are tied in and the surface of the stencil 
stiffened by taut piano wires passing from side to side 
of the wood frame. The stencil is processed with linseed 
oil and two coats of clear lacquer and the piano wires 
are held to the stencil paper by a special cement. This 
method of making a stencil has the advantage of light- 
ness and costs one-quarter as much as a zinc stencil, 
providing the zinc could be procured. 

The stencil is applied to the car side in a few minutes 


Santa Fe stencil made 
of heavy stencil paper re- 
inforced with piano wires 
stretched taut between the 
sides of the wood frame 
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by the use of suitable brackets and hangars which hold 
it in the proper position ready for spraying on the paint 
by means of the special spray gun and hose connections, 
illustrated. The service life secured with paper stencils 
like the one shown is admittedly much less than that of 
a good zinc stencil, but with reasonable care in handling 
and cleaning they give satisfactory service for a con- 
siderable period and have the added advantage of light- 
weight and relatively low cost. 


Hot Boxes 
Caused by Wedges 


By T. S. Cheadle* 


The photographs which appear with this story show hol- 
low and depressed-back journal box wedges which were 
removed on 72 miles of railroad within a period of 15 
consecutive days. All cars from which they were re- 
moved had been set off because of hot boxes. I believe 
that hollow and depressed back journal box wedges, even 
when they are not condemnable by the present specified 
A. A. R. measurements, contribute more than anything 
else to hot boxes and that their use should be prohibited. 
It is true that only the car owner can use them under 


* Chief car inspector, Richmond, Fredericksburg & Potomac, Fredericks- 
burg, Va. 








present A. A. R. rules but when wheeling cars or at 
repacking times they cannot be replaced at car owner’s 
expense unless they are condemnable under the rules. 
The check which disclosed this condition was not con- 
ducted primarily to study the frequency of failures in 
boxes having this type of wedge but to learn whether 


Some railroad-owned cars are still equipped with hollow and depressed- 
back journal box wedges—The examples shown were removed from 
cars set out because of hot boxes 


car inspectors were using proper judgment in the inspec- 
tion of wedges. It did develop, however, that 11 hot 
boxes on privately-owned refrigerator cars out of 22 
occurring during the period were in boxes having these 
wedges. An estimate of the number of refrigerator cars 
equipped with hollow or depressed back journal box 
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wedges would be one per cent. Of 21 hat boxes on rail- 
road-owned equipment 7 were found in boxes having the 
hollow or depressed type back. I estimate that not over 
one half of one per cent of railroad-owned cars use these 
backs. These figures indicate that the frequency of set- 
outs on cars equipped with these wedges is out of all 
proportion to the number of such cars in service. 


Rider Cars 


Since new passenger equipment has become unavail- 
able the New York Central has placed in service every 
coach of company ownership which could be made suit- 
able for regular passenger traffic. The latest cars so 
taken from other-assignments are 20 train crew cars 
which had been used on express and milk train runs, 
These were replaced with rider cars built at the East 
Buffalo car shop, Buffalo, N. Y. Steel underframes re- 
moved from 36-ft. cars with wooden superstructures 
were reinforced and extended at the ends to provide for 
end platforms and steps.. The house portion of the car 
followed a general box-car pattern with side doors elimi- 
nated and windows provided in the sides for light and 
ventilation. Interior side walls and ceilings are ply- 
wood, varnished in natural color. 

Interior equipment consists of a conductor’s desk, 
walk-over type seats, clothes and supply lockers, a lava- 
tory, a mantel-type lamp, fire extinguishers and a 
stretcher. A caboose stove is installed for use when the 
car is operating in mixed trains, ordinarily they are 


Examples of journal box wedges removed from refrigerator cars which developed hot journals 
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Interior of a New York Central rider car—Side walls and ceiling 
are of plywood 


heated by steam. The cars are considerably heavier than 
the cabooses which they somewhat resemble and they 
are equipped with passenger-type trucks for high-speed 
service. 


Air Brake 
Questions and Answers 


Installation and Maintenance of Axle Generators 


230 (Continued)—Q.—Gwwe the duties of these parts. 
A.—The F-1 automatic control switch is a pneumatic 
switch which is operated during emergency and safety 
control brake applications to open the control circuits and 
throttle the engines. The condenser unit is used in con- 
nection with electric braking circuits to protect electric 
contacts of the master controller from excess arcing. Two 


To keep things straightened out 
among the acetylene welders at 
an Eastern car repair yard the 
torch and hose equipment is 
assigned to an individual work- 
man and a place provided to 
hang it up at the end of the 
day’s work—The man’s name 
appears on the card over the 
hook on which the hose is hung 
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duplex air gauges are used on the locomotive to indicate 
air pressures in the main reservoirs, brake pipe, equaliz- 
ing reservoir and brake cylinders and a single pointer 
gauge is located near the compressor governor to indi- 
cate. the main reservoir pressure and facilitate adjust- 
ment of the governor. A %-in. by %-in. double cut-out 
cock, located beneath the S-40-C independent brake 
valve is used to cut out the independent locomotive brake 
when double heading. The B-3-A conductor’s valve, 
attached to a branch of the brake pipe is used to permit 
the application of brakes by other than the engineman 
in an emergency and the signal valve and whistle, the 
C-1-3-6 strainer and check valve and car discharge valve 
are parts of the conventional train signal system. 

231—Q.—With what is the auxiliary B power unit 
equipped? A.—The same devices as the A power unit 
with the exception of the control devices M-S-40 brake 
valve, S-40-C independent brake valve and foot valve. 

232—Q.—How, then, does this unit operate? A.—In 
the train with the A unit from which its brakes are con- 
trolled. 


233—Q.—Can the brakes on this unit be controlled 
when detached from the A unit? A.—Yes. An S-5-A 
hostler brake valve is supplied, which permits the control 
of the brakes on the B unit when detached from the A 
unit and moving under its own power to a siding or 
enginehouse. 


234—O .—How many lines of piping extend the length 
of these units? A.—Six. 

235—Q.—What are these pipe lines designated? A.— 
Straight air pipe, brake pipe, signal pipe, independent 
application and release pipe, actuating pipe and main 
reservoir pipe. 

236—Q.—How are the connections made?’ A.—By 
armored hose with couplings, fittings and double locking 
cut-out cocks. 

237—Q.—Describe the functioning of these connec- 
tions in service. A.—Front end connections on the A 
units permit training from this end. On both ends of 
the B units and on the rear end of the A units, the main 
reservoir, independent application and release pipe and 
actuating pipe have duplex connections to both sides 

















of the coupler to permit coupling of units back to back. 
The duplex couplings as thus supplied on A and B units 
permit the coupling of any multiple combination of power 
units which do not have duplex connections. 


Description of the Parts 


238—Q.—What determines whether the MS-40 brake 
valve is in position for HSC electro-pneumatic or auto- 
matic-pneumatic operation? A.—The position of the 
brake valve shifter lever conditions the brake valve for 
either of these two operations. 

239—Q.—How many positions has this lever? A— 
Two. These positions are 180 deg. apart horizontally, 
each being located by a hole in the brake valve body 
casting into which a handle stop pin engages and locks 
the shifter lever in position. 


Device For 
Spraying Mineral Slag 


Refrigerator cars of the Atchison, Topeka & Santa Fe 
are built new and repaired largely at the Wichita, Kans., 
shops of this road where the spraying operation, shown 
in the illustrations, was performed. To provide some 
degree of insulation and protection against condensa- 





Spraying mineral slag on the underside of a Santa Fe car roof 


tion, the interior steel surfaces of refrigerator car sides, 
ends and roofs are sprayed with an asphaltum base ma- 
terial which, before it sets, is also sprayed with slate 
granules or mineral slag, the operation illustrated. 
The special spray equipment consists of an electrically 
driven centrifugal fan which supplies air at relatively 
low pressure to a long pipe nozzle through a light flex- 
ible hose. The nozzle is equipped with a box which con- 
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tains the mineral slag and has a small pipe connection 
near the bottom so that mineral slag is syphoned into 
the air stream and blown on to the underside of the car 
roof or other metal surface as desired. Both the spray 
nozzle and slag box and the motor-driven fan are sys. 
pended by straps from the operators’ shoulders, so the 
equipment is easily portable. It is also light in weight 
and hence does not tend to tire the operator. 


Pullman-Standard 
Labor Saving Suggestions 


The suggestion plan, now being followed by the Pullman- 
Standard Car Manufacturing Company, has been in effect 
for 21 years and is designed to encourage all employees 
to make suggestions regarding changes in shop procedure 
or devices which they think will give greater safety or 
make the work easier. The effectiveness of this plan is 
shown by the fact that, in the nine plants operated by 
this company, a total of 615 usable suggestions were 
made and awards granted in the three-month period from 
June 1 to September 1, 1943. 

While most of the suggestions advanced at the present 
time undoubtedly pertain more or less to the manufacture 
of war materials, five ideas having a definite bearing on 
car-shop work are illustrated on the opposite page. For 
example, the upper left view illustrates a stencil designed 
to have unusually good wearing properties. It is made 
of two layers of paper with the supporting wires located 
between, thus facilitating cleaning the stencil and pre- 
venting wire damage. Although this stencil costs slightly 
more to make, its advantages include long life and the 
saving of time formerly required in retouching. 

The upper right view shows a suggested clamping de- 
vice used in picking up acetylene cylinders at the re- 
ceiving station or wherever they have to be handled in 
quantities. The recessed head of the cylinder provides 
a good grip for an expanding pair of legs. When lifted 
by a hoist, this device solidly grips the outer rim of the 
cylinder. 

Magnaflux powder is in great demand at most railway 
car shops as well as locomotive shops for magnetic test- 
ing purposes. Obviously, every practicable means of con- 
serving this powder and making it available for continued 
re-use should be adopted. The center illustration shows 
how this is done at one Pullman-Standard plant. Pro- 
vision is made to catch all excess powder at the testing 
table which is then placed in the hopper of the machine 
illustrated for cleaning. The hopper is connected to a 
cylindrical fine-screen drum revolved by an air motor 
and arranged to screen out all foreign particles which 
drop out into one floor pan as the clean Magnaflux pow- 
der falls into the other. This device saves-many pounds 
of Magnaflux powder which would otherwise be wasted. 

All cars require more or less work by pipe fitters and 
the lower left illustration shows a good time-saver in the 
work of applying pipe unions. It consists of a ratchet 
wrench equipped with two studs which fit into bolt holes 
in the union. The application of unions and running of 
pipe lines is materially speeded up by use of this device. 

The lower right illustration shows one-half of a special 
clamp used in connection with the shop crane for loading 
army car underframes into gondolas for foreign service. 
This loading bar enables the underframes to be lifted 
with the edges down and loaded in a vertical position 
in the gondola where several are tied together and 
handled as a unit load. 
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Train [Telephone Communication 





A freight train conductor calls his engine crew on the train telephone— 
The conversation is also heard clearly by the block operator miles away 
—He can converse, as well, with the crews of other trains 


A tone felt need for a means of communication between 
trains, whether moving or standing, and between trains 
and wayside stations is believed to have been met in 
the train telephone system being given trials on the 
Belvidere branch of the New York Division of the Penn- 
sylvania Railroad. This telephone system is the result 
of joint development by the Pennsylvania and other 
railroads with the Union Switch & Signal Company 
over a period of several years. Since the earliest days 
of experimentation with radio, the railroads and manu- 
facturers of electrical equipment have been attempting 
to solve the problem of providing reliable communication 
on and between railroad trains and wayside stations. 
This innovation is the latest of a long list of improve- 
ments developed by the Pennsylvania and other railroads 
in cooperation with various electrical manufacturers to 
expedite train movements and afford better service for 
the public. Discoveries and developments in the field 
of electronics have been utilized by the railroads in 
numerous ways, and constant research is under way to 
find means of further increasing the efficiency of railroad 
operations. Among more recent contributions in the 
field of electrical and electronic developments are cen- 
tralized traffic control, dragging equipment detectors, cab 
signals, radio-telephone tugboat dispatching, telephone 
announcing systems in yards and stations, yard engine 





t General superintendent of telegraph, Pennsylvania. 
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By W. R. Triem/{ 


Telephone system employed by 
the Pennsylvania Railroad pro- 
vides continuous communica- 
tion between trains, between 
front and rear of trains, and be- 
tween trains and wayside towers 


telephone systems, Magnaflux method of examination of 
axles for cracks, Sperry apparatus for detecting flaws in 
rails, and the like. 

Among these, an outstanding contribution to train 
operation is the cab signal, by means of which a signal 
is displayed in the cab of an engine reproducing wayside 
signal indications and keeping the engineman constantly 
advised of the conditions on the track ahead of his train. 
In the development of this cab signal system it was found 
that a further extension of the application of electronics 
to railroad operation was possible, to provide a means 
of communication between moving trains and between 
moving trains and wayside stations. 

The train telephone in use on the Pennsylvania Rail- 
road today is a result of these studies. Actually, it is 
neither radio nor telephone. It incorporates certain 
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The bar of metal shown below the cylinder is an end of the receiving 
coil—The equipment box may be seen above the cylinder 
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features of both types of equipment and eliminates other 
features Of both systems. So far as radio is concerned, 
it must be remembered that essentially, communications 
by radio are broadcast to all suitably tuned receiving sets 
within transmission distances through ground and at- 
mosphere; i. e., through transmission paths universally 
provided by nature. Radio would possibly fulfill the 
requirements of communication between moving trains 
and between moving trains and wayside stations if it 
were not necessary to share with others the privilege of 
the air and conform to Federal rules and regulations so 
essential to the maintenance of order under crowded 
aad competitive conditions. On the other hand, wire 
telephony does not fulfill all of the requirements of com- 
munication between moving trains and wayside stations 
for the reason it is confined to definite wire transmission 
paths from the transmitter to the receiver. 

The train telephone system in use by the Pennsylvania 
on the Belvidere branch combines certain features of 
radio and wire telephony, utilizing the constant contact 
with moving vehicles possible by radio and at the same 
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ion of § time restricting the transmission paths to railroad prop- 
aws in B erty. Railroad vehicles invariably use track rails which 
extend to all areas requiring communication with moving 
train § equipment. Thus the rails offer a most desirable com- 
signal § munication transmission path. The rails, together with 
ayside § adjacent communication pole lines, are utilized for the 
stantly § transmission paths and the electronic equipment, electron 
train. B tubes, condensers, coils, and the like, on engines, cabin 
found § cars and wayside stations provide the means of utilizing 
tronics § radio principles in maintaining the constant communica- 
means § tion contact so essential to the success of the scheme. 
etween §@ Experimental installation of the Union Train Com- 
munication System on the Belvidere branch was author- 
a Rail-Bized in September 1941, and in June 1942 an engine 
y, it is and cabin car had been equipped, wayside appliances in- 
certain 
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The block operator uses the train telephone to call the crew of a 

freight train miles away, to give them operating instructions—He car- 

ries on a two-way conversation with both the conductor and the engine- 

man—tThe loud speaker above the operator enables him to hear conver- 

sations between the locomotive and train crews of all trains operating 
on the branch 


stalled and placed in service. To date ten engines, and 
ten cabin cars and one block station have been equipped 
and an additional block station will soon be in service. 

It is a carrier telephone system using the upper side 
band of a 5,700 cycle carrier for transmitting calling sig- 
nals and voice. The carrier current is fed conductively 
into the rails, picked up inductively from the rails and 
induced in the wires of the communication line adjacent 
to the track. It is carried through the rails and line wires 
between front and rear ends of trains, from one train 
to another train and to wayside stations by direct wire 
connections in the vicinity of the station. 

At the sending telephone on the engine and cabin car, 
a circuit is provided by a loop from an insulated truck to 
adjacent truck via the rails, and a current at carrier 
frequency is sent out along the rails and adjacent line 
wires with the return path through the ground. The 
impedance drop in the rails between the insulated truck 
and adjacent truck causes the transmitting rail voltage. 
Receivers pick up the energy which is transmitted through 
induction coils in proximity of the rails and is amplified 
and demodulated for reception in the loud speakers and 
handset telephones. 

At the station, the output or transmitting connections 
from the set, when talking or signaling, are made to a 
simplex leg of a block line and to the rail system, the - 
circuit being completed by the capacity coupling between 
the block line and the rails the length of the branch. The 
receiving connections at the station are made to the track 
rails at points about 150 ft. apart, the impedance drop 
of which provides the energy which is amplified and 
demodulated for reception. There is no interference in 
operation between this system and radio, telephone or 
signaling systems. 


Train Equipment 


The engine and cabin car equipment consists of a 


135 








weather proof instrument shelter containing electron 
tubes, condensers, coils, dynamotor, fuses, etc.; a source 
of power supply; an output transformer; two receiving 
coils; a loud-speaker; a control box; necessary wiring 
and conduit. 

The equipment box or instrument shelter on the engine 
is located on the running board near the front end, the 
output transformer is in front of and below the smoke- 
box, the receiving coils are about 4 in. above top of each 
rail and located between the engine truck and front driv- 
ers, the loud-speaker is in roof of cab above engineman, 
the control box with calling button, indication lamps, 
volume control and handset is in cab above and in front 
of engineman. 

The equipment box and storage battery in the cabin 
car are under one of the seats; the output transformer is 
under the cabin car about midway between the trucks ; the 
receiving coils are about 4 in. above top of each rail 
between the trucks; loud-speaker is in the cupola; con- 
trol box with calling button, indication lamps, volume 
control and handset are on a partition of the car. The 
removable equipment trays in the equipment boxes on 
engine and cabin car are interchangeable. The electron 
tubes are the same as those used for telephone, radio and 
other purposes. 


Block Station Equipment 


The block station equipment consists of a metal cabinet 
which houses the electron tubes, coils, condensers, recti- 
fier, transformers, etc., for signaling, transmission and 
reception; a desk stand microphone with calling button 
and lamp indicator in base and a head band receiver ; foot 
switch for transmission; loud speaker with volume con- 
trol for reception of calling signals and conversation. 





ad 


Train telephone wayside equipment cabinet for the Pennsylvania’s Bel- 
videre branch, installed in the station at Frenchtown, N. J. 
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When head band receiver is being used, the loud speaker 
is cut out. The set is normally in receiving condition 
when turned on. 
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Power Supply 


The power required is about 150 watts for receiving 
and a maximum of about 550 watts for signaling and 
talking. It is furnished on the engine by the headlight 
generator, on the cabin car by storage batteries, and at 
the block station from commercial 110 volt 60 cycle 


supply. 





Track Bonding 


It was found desirable, for the most satisfactory oper- 
ation, to provide one bonded rail of the main track and 





to install resistance shunts around all insulated joints. 


: When the 

Truck Insulation hee 

Insulation of cabin car trucks essential for operation ope 
of the telephone system on cabin cars was found to Bt" fe 


present little difficulty. A design was developed employ- 
ing %-in. hard fibre to withstand moisture so placed that 
no wearing or rubbing surfaces are in contact with the 
fibre and effectively separating all metal parts through 


rrent it 









which current could pass from the frame of the cabin - " 
car to the wheels to which the transmitting circuit was ff" " 

connected. Insulation of wheels of engines was found a 
to present varying problems for different types of engines; ~~ 
on the mikado type used on the Belvidere branch, the on k 
front engine truck was found to be most adaptable for el 


insulation as has been the case with other types of freight 





engines studied. = d 
Use of the Telephone System in Regular Service fh the 1 
The map shows the portion of the Belvidere branch on «bal 
which the train telephone is regularly used, namely Tren- Rin 
ton to Phillipsburg, a distance of about 50 miles. Equipped Ldilennta 
engines and cabin cars entering the territory at Phillips- Dore 
burg and at Trenton are tested by the engineman and lo a 
conductor in conversation with each other and with . 4 
the operator at Frenchtown. The telephone equipment Sein 






on engines and cabin cars is kept turned on continuously 
between these two points. When the telephone is to be 
used, a calling signal is first sent out by means of a push 
button on the control panel which tauses an audible 
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signal to sound in loud speakers of receiving sets at sal 
the wayside station and on engines and cabin cars within lock a 
a raditis of operation. The person calling, then broad- babe th 
casts the name of the station or the number of the engine Le Br: 
of the train, and whether engine or cabin car is being. parti 
called, until response is received and telephone communi- tndard 






cation established. The telephone conversation between 
two units is simultaneously transmitted through loud 
speakers of other units within the radius of operation, 
any one of which can break into the conversation by 
calling signal and voice broadcast, should necessity arise. 

The range of communication between engines and 
cabin cars of one train with those of another train has 
been kept within relatively short distances. Good trans- 
mission is provided for distances up to about 4 miles, 
beyond that distance neither safety nor efficiency of 
operation would be served, in fact it would unnecessarily 
load the telephones with undesired conversations. Com- 
munication between two trains, irrespective of distance. 
is always possible by relay of messages through the 
operator at* Frenchtown who can communicate with 
trains anywhere within the territory. 

Experience with the daily use of the system on the 
Belvidere Branch has shown numerous advantages, it 
movements of trains, by reason of the close contac! 
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When the operator at a wayside station is talking to a moving train, current from the transmitter A, located in the station, flows through 

e impedance coil B and into the telephone circuit, dividing equally between the two lines and returns by capacity coupling through 

eration gee ground—When the operator is talking, a current is continuously induced in the running rails of the track—This induced current is 

' Bicked up from the rails by the receiver coils mounted on the locomotive and on the cabin car—This current is then amplified and trans- 

und to ted into voice reception—When a member of the train crew is talking to the office, he applies local current to the track which induces 
mploy- Byrrent in the line wire over which it is transmitted to the station. 


ed that 

ith the Communication between office and train 

aye hich is constantly available between the train employes train telephone the operator is able-to call the engineman 
oe aed n the front and rear of trains and between them and of the following train and tell him the block is then 
oa ® Be operator at Frenchtown. clear, thus permitting the train to proceed safely at in- 
; found _ f th : 

neines: | Le operator finds out by telephone from the engine- creased speed. 

= the 2" and conductor just what is occurring in their move- It has been said a railroad signal system is merely a 


able for Metts: keeps the train dispatcher fully advised and thus means of communication ; the train telephone gives prom- 
mits accurate planning of all train movements af- ise of becoming a valuable aid generally in efficiently 
ected. When anything unusual happens all persons in- controlling train movements under all signal systems as 


__ FPrested are promptly advised and advantages are taken wel] as providing the many other advantages inherent in 
ervice fr the instant, reducing delays which otherwise would ipnis new form of communication. 


cur if wayside telephones had to be used for reporting 


freight 


nch on : 
. Tren he circumstances. 
4 uipped Communication between the engineman and conductor 


Phillips. cidental to the movements of their train has been found 
A pi ) improve operations and reduce delays; starting and 


.,, sopping, switching, setting off and picking up cars, test- Soldering Aid 
id with g air brakes, taking water and coal, handling equipment & 


a ecoming defective enroute, and many other matters A pencil-type solder dispenser devised at General Elec- 
i fecting the prompt movement of trains are subjects tric’s Schenectady Works prevents contamination of solder 
a pa { telephone conversations carried on daily by the train from handling and dirt. It was made of a piece of methyl 


I elephone system. methacrylate resin tubing. The brass nozzle is cemented 
audibet With traffic density of 10 to 12 through freight trains into the body of the tubing with a press fit. Before load- 
nd 4 passenger trains daily, the installation of automatic ing the solder into the dispenser, it is form wound on a 
lock signals has not been found necessary on this line. drill rod in a bench lathe. The operator pulls the solder 
ince the early days of railroading trains on the Belvi- from the dispenser with pliers as it is needed. 
ete Branch have always been carefully protected by . 
he particularly restrictive form of manual block system 
tandard on the Pennsylvania. With the inauguration 
{ the train telephone great benefit has been derived 

safely handling trains under this manual block system 
s would be true under any signal system. In fact, the 
stant contact between trains and the block operator 
age? t Frenchtown permits of movements complying with 
lain Sel ll of the restrictions of the manual block system to be 
d trans@te almost as advantageously as though automatic 
4 miles§pock signals were in use. Conductors on trains entering 
ency offtings or clearing a block previously occupied, use the 
cessarilyg2in telephone to advise the operator ; operators use the 
s. Comin telephone to tell the engineman the train may enter 
distancef4in track from siding or enter a block and whether 
ugh thefe block is occupied by another freight train. (Oppos- 
ate withfPg trains or a passenger and a freight train, either op- 

sing or following, is prohibited in the same block.) 
1 on theft frequently happens that a freight train enters a manual 
tages, ilplock under permissive signal only a short time before 
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4 5 The dispenser prevents contamination from handling and assists the 
, contaclf train ahead clears the block at the other end; with the operator in placing the solder exactly where it is wanted 
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To a modern repair shop the proper cleaning of cores to 
be rewound goes beyond removing old coils and scraping 
out the slots. Grease must be removed, paint on the frame 
taken off, vent ducts cleared, and laminations cleaned. 
To help do this job properly the National Electric Coil 
Company, Columbus, Ohio, installed several years ago, 


« 
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Motor frame surrounded by cleaning vapor in degreasing tank 


the vapor cleaning tank shown in the illustration. Al- 
though the unit is technically known as a “de-greaser,” 
it is in effect much more. Its cleaning action not only 
removes grease and dirt but also enough of the varnish 
on the winding to facilitate removal of coils, eliminating 
much of the hazard of lamination damage when extremely 
tight coils must be stripped from the slots. 

The net vapor depth of the “de-greasing” unit is four 
feet, while the total height of the tank is approximately 
nine feet, necessitating the use of a pit or platform, the 
pit being preferable and normally recommended. The 
tank is heated by natural gas, and ordinary city water is 
used in the condensing coils. Controls on both gas and 
water are fully automatic. 


Operation 


In operation the cleaning solution is brought to a boil 


* Chief engineer, National Electric Coil Company, Columbus, Ohio. 
t Purchasing agent, National Electric Coil Company, Columbus, Ohio. 
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Vapor Cleaning of Motors a 
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and the vapor line allowed to rise to the condenser coi From 
located about three feet below the top of the tank. Thend chic 
apparatus to be cleaned is lowered into the gaseous meffias an | 
dium existing between the boiling pan and the. condensinggarbon \ 
coils. The vaporized cleaning solution is kept at a temgments h: 
perature of 188 deg. F., much higher than the object being§ine, to fc 
cleaned, and so condenses upon it attacking grease, ding It will 
and varnish. (It should be noted here that the solveniggne and 
normally used in this type apparatus have little dissolvinggtoms is 
effect upon some types of coating materials such as shellaginsatura 
and certain synthetic enamels. ) 

The condensation is so rapid that the fluid flows fro 
the work in a steady stream, carrying with it dissolved 
materials. The action gives the appearance of the liquit 
being fed upon the work from an invisible pipe line 

When the temperature of the work reaches that of th 
vapor, condensation ceases and the cleaning process stops 
At this point the operator can spray the unit, using 3 
stream of the same cleaning fluid forced by pump througt 
a hose and nozzle. The cleaning fluid used for this pur 
pose is drawn from a reservoir containing distilled clea 
ing solution which has been condensed previously on thé 
cooling coils. 

This transition from liquid-to-gas-to-liquid makes it 
simple matter to keep the tank clean. By directing th 
condensed solution to a reservoir instead of allowing it tt 
return directly to the boiling pan, all the liquid can } 
condensed into the reservoir. The residue, consisting 
dissolved grease, paint and dirt can then be removed fro 
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the boiling pan. ‘ sirable. 
After spraying, the work is withdrawn from the cleangfxicity, | 
ing tank and a few strokes of a wire brush removes loosg Both o 


residue and flakes of varnish. If the slots have beemelsively 
dirty, it may be necessary after removing the coils, to regfliylene 
turn the stripped core to the cleaning tank for anothe@tavier t 
treatment ; a second cleaning only occasionally needed. rough « 
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Solvent 


There are two important solvents normally used i 
“vapor de-greasing,” trichlorethylene and perchlorethy! 
ene—both pronounced exactly the way they are spelle 
They are sold as proprietary products under various trad 
names. These chemical compounds contain small amount 
of a substance known as a stabilizer or an inhibitor. Thi 
stabilizer retards any decomposition of the chemica 
which may occur under certain conditions of use with th 
consequent formation of acidic decomposition product 
In general, these chloro-hydrocarbon solvents may 4é 
compose due to three fundamental causes: (1) presen 
of air (oxidation) ; (2) presence of water (hydrolysis) *. Lan 
and (3) high temperature (pyrolysis). The first type @T Ter 
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decomposition is accelerated by high temperatures and 
the last two by light and by certain impurities. Hydrol- 
ysis may be accelerated by the presence of metals such 
5 iron. 

These ethylene compounds are first cousins to carbon 
srachloride. They are members of a large family of 
hemical compounds which, because of their structure, 
re called unsaturated. By comparing the empirical for- 
wae of several similar compounds, this structure iden- 
fying the family is readily discernible. 













i. TL 
ntl cll at i aa i an i 
l 
d Cl Cl 
b Carbon Chloroform Trichlorethylene Perchlorethylene 
Tetrachloride 
(C—Carbon, Cl—Chlorine, H—Hydrogen) 
ser coil! From the molecular formulae of carbon tetrachloride 


nk. Thagnd chloroform shown above it is apparent that carbon 
20s megfas an availability, or valence, of 4, ie., one atom of 
ndensinggarbon will cling to four atoms of other combining ele- 
t a temgments having a valence of 1, such as hydrogen or chlor- 
ect beindgine, to form one molecule of the resulting compound. 

ase, dit It will be noticed that in the formulae for trichlorethyl- 
solventggne and perchlorethylene the valence of 4 of the carbon 
issolvinggtoms is not entirely satisfied. The chemist indicates this 
1s shellagnsaturated condition by using “double bonds” between 


yws fromhe carbon atoms in this manner : —C = C—. 
dissolve Such a chemical structure usually indicates a high 
he liquiffemical activity, and this, together with chlorine which 
ripe linemparts high solvency to the molecule, produces the prop- 
at of thaerties which make it effective in “de-greasing.” There 
ess stopsre, of course, other similar compounds which can be 
_ using @sed in the same application. National’s “de-greasing” 
) througipparatus can accommodate both of the solvents discussed 
this purgere, but trichlorethylene is ordinarily used because its 
ed cleangptoperties have characteristics best adapted to present re- 
ly on th@uirements. Other shops confronted with different de- 
ands may find it more desirable to use perchlorethylene. 
akes it @ Normally inhibited trichlorethylene boils at 188 deg. 
cting th@., possesses some toxicity, and tends to react with cer- 
wing it tq@in of the lighter metals such as aluminum but can be 
d can b@sed in any motor cleaning applications. Other highly 
sisting ojhibited trichlorethylenes can be used with aluminum 
»ved fromlere the temperature limits of the trichlorethylene are 
sirable. Perchlorethylene boils at 250 deg. F., has less 
the cleanfPxicity, and little or no action on the lighter metals. 
yves loos Both of these ethylene compounds have been used ex- 
ave beegetsively in the dry-cleaning industry ; however, perchlor- 
ils, to retlylene is preferred’ for this purpose because it is much 
r anothemeavier than trichlorethylene and so, easier to reclaim 
needed. #rough condensation. This, however, is not a considera- 
on in vapor cleaning since the natural sequence of oper- 
ions cleans the fluid by redistillation. 
used ij The several advantages of vapor cleaning are: 
hlorethyl§ 1. Varnish is removed from clogged vent ducts allow- 
e spelledy the resumption of normal ventilation. 


10us {tae ? The heavy, multiple layers of varnish resulting from 
I amoull’fevious dips and bakes are removed from frames, allow- 
itor. ‘Ge radiation and dissipation of operating heat to again 
chemicftain their normal values. 


t : ; 
: dail 3, Grease is removed from cone rings and commuta- 
st dq’ Providing a clean surface to which insulating and 
, y i Potective coatings may adhere. 


) presend in 4 
drolysis) 4. Laminations are kept in better shape because of 


st type @er removal of old coils. 
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Portable 
Substation on Railway Car 


A complete mobile substation, mounted on a standard 
railway flat car, has been designed by engineers of the 
Westinghouse Electric & Manufacturing Cornpany, East 
Pittsburgh, Pa. Portable stations have demonstrated that 
they have the same high degree of reliability found in 
modern stations of conventional design. Railway-car 
mounting is a further development of mobile-substation 
equipment. 

These high-voltage substations are engineered to meet 
the requirements of the system on which they are to 
operate, are entirely self-contained and can be quickly 
taken to any point where railroads exist. Total time re- 
quired to put the equipment in operation includes, of 
course, that taken for transit plus time to make the neces- 
sary mechanical and electrical connections. 

The complete substation has all switching, transform- 
ing, distributing and protecting features of a modern 
roadside station. These include a three-phase trans- 





Model of power substation designed to fit on a railway car 


former, high-voltage disconnecting switch, oil-circuit 
breaker, lightning arresters and a set of low-voltage 
switchgear. The low-voltage switchgear comprises sev- 
eral feeder circuit breakers, control, and protective relay 
equipment. The main power transformer is of shell type 
construction with forced-oil circulation and air-blast 
cooling. The shell type core, when laid on its side, pro- 
vides strength and stability to withstand vibration and 
shock experienced in rail transportation. ; 

The new design includes a turntable mounting for the 
high-voltage circuit breaker. There is also a hinged 
collapsible structure for the high-voltage disconnecting 
switch. These features permit maintaining full electrical 
clearance between phases and to ground when the sub- 
station is set up for operation, but keeps within rail- 
road clearance when in transit. 

High-voltage incoming lines can be dead-ended to the 
line-insulator stack at the disconnecting switch. Low- 
voltage lines can be connected to the low-voltage switch- 
gear either by cable or by overhead wires going directly 
to low-voltage roof bushings. In this manner, all spe- 
cial masts or structures on the car have been eliminated. 

The railway-car substation permits taking power from 
a system at any point where transmission line and rails 
are close together. It meets the four major requirements 
for this type of service—mobility, flexibility, simplicity, 
and economy. 
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Circuit Breaker Contacts 


Do electrical contacts on starters and circuit-breakers 
burn away faster in air or in oil? Opinions seem to be 
contradictory. 


Improved Designs 
Inereasing Use of Air Breakers 


Whenever flow of current is interrupted by contact sep- 
aration, there is a tendency to arcing across the contact 
tips. In opening a circuit-breaker, contact resistance in- 
creases rapidly as contact pressure decreases. At low 
values of current, the I?R heat loss at the point of reduced 
contact pressure is usually not large enough to result in 
permanent damage to contact tips. When the interrupted 
current is high and the time of contact separation slug- 
gish and long, sufficient local heating may be concen- 
trated in the small separating contact area to melt, splash 
and vaporize the contact material. Excessive arcing leaves 
the contact surfaces pitted, beaded, darkened, and porous. 
Arcing may even be so vicious as to cause closing contact 
tips to weld together. When damaged contact surfaces 
are’ dressed and smoothed out in an effort to maintain 
satisfactory contact area and reduce local heating, addi- 
tional contact material is lost until mechanical considera- 
tions make the replacement of the contact tip advisable. 


Arc CHARACTERISTICS 


The characteristics of the arc and the ease with which 
it may be ruptured depend on various interrelated fac- 
tors, most important of which are the value of the current 
flowing before the circuit is opened, time of contact open- 
ing, the voltage across the contacts after they open, arc 
length required for extinction, size and material of con- 
tact tips, initial and final contact pressure the power factor 
of the load, the distributed capacitance of the circuit, 
whether the arc is interrupted in air or under oil, and 
finally, whether the power supply is a.c. or d.c. 

In two circuits with similar electrical characteristics, 
on equipped with air-break and the other with oil-break 
contacts, the arc in air will cause less damage to contact 
tips than the arc under oil. 

The arc is a necessity in circuit interruption and on it 
depends the successful transition from conduction to in- 
sulation as the current carrying contacts open. The prob- 
lem in arc rupture is therefore not the elimination of arc- 
ing but its proper handling to reduce the wear and tear 
caused by it. 


D.C. ano A.C. Arcs 


The interruption of a d.c. arc is a relatively simple 
process inasmuch as it depends largely on gap length nec- 
essary to prevent the sustenance of the arc. While arc 
length may vary with the current to be interrupted and 
other conditions that may influence the design of the 
circuit breaker or starter, it usually exceeds the distance 
between contacts as a result of drawing out of the arc 
or magnetic blowout. The arc is interrupted when the 
voltage required to maintain it becomes higher than the 
circuit voltage. 

Arc interruption in an a.c. circuit is a complex matter 
as the stored energy is generally dissipated in the arc at 
the breaking contact. Its successful extinction largely 
depends on the natural frequency of oscillation of the 
circuit. A slow break is also injurious to the contacts as 
it will permit the normal circuit voltage to build up a sus- 
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CONSULTING DEPARTMENT 





Can you answer the following question? Suitable answers 
will be considered as contributions and will be published in 


a subsequent issue. If you have questions to ask, send them 
in also. Answers and questions should be addressed: Electrical 
Editor, Railway Mechanical Engineer, 30 Church street, 
New York. 


How can I install receptacles in a large office so 
that adding machines and dictaphones can be used 
at any location? There are no posts on which to 
fasten the outlets. 


tained arc across the contacts. Time of interruption j 
therefore an important factor. 

When a contact opens and an arc is drawn, two oppos 
ing actions arise each of which struggles to gain pre 
ponderance over the other. The first is the effort of th 
circuit voltage to maintain the current across the con 
tacts which prevailed prior to the opening. _ The conse 
quent arc path is the source of ions produced by therm 
ionization and ionization by collision. Inasmuch 2 
ionization varies almost directly as the voltage gradier 
which depends on the conductivity of the complete pat! 
and in itself is not a stable condition with respect to time 
arc interruption becomes more difficult at high voltage 
The second is the effort of the air gap to recover an 
maintain its dielectric strength while the circuit voltag 
alternates with line frequency. This is brought abou 
by the recombination of ions, by ions re-entering tli 
contact surfaces and by introducing un-ionized gas 
which tend to absorb the arc ionization. The objectiv 
in circuit breaker design for operation under unfavorabl 
circuit conditions is therefore the increase of the rat 
of de-ionization of the arc path. 


Arr Circuit BREAKERS 


In air circuit breakers, the hot gases produced as 
result of arcing are free to expand and move away swit! 
ing from the are chutes which promote upward g 
currents. Magnetic blowout devices with coils havi 
proper flux and current relations further encourage th 
upward thrust and dispersal of the arc. The arc is kep 
moving and therefore cannot overheat, melt and vaporia 
much contact material. 


Orit Circuit BREAKERS 


Under oil, however, circumstances are different. Whil 
oil is a better means of de-ionization than air and tt 
dielectric properties make its use -desirable in circu 
breakers of 2200 V. and over, mostly for reasons of com 
pactness in design, the presence of oil around the spat 
gap is undesirable for two reasons: first, the intense hed 


of the arc causes burning and vaporization of a certal 


quantity of oil and tends to prolong arcing time ; secon! 
the relatively denser oil tends to confine the hot gases ¢ 
the arc to the immediate vicinity of the gap and concel 
trate the injurious effects of the arc on the contact ti 
area. 

Essentially, the principle involved in the extinction 0 
arc under oil is the same as in air. An arc path and gast 
are formed in both cases. In the case of the oil circu! 
breaker, the un-ionized gas formed by the local decomp? 
sition of oil helps to de-ionize and quench the arc. Th! 
gas, however, must be formed quickly and forced int 
the arc path by some artificial means in order to brit 


(Continued on next left-hand page) 





Rail Mechanical Engi 
hapa MARCH, 
































































az aoccew. TEMPERATURE CONTROLS | ARE 


nswers 
hed in 
| them 
ctrical 
street, 


» SO 
sed 
} to 


Aption j 





_<—<—=<=—== LAAT ALY,” 
© Oppos 


ain pre Uniform processing temperatures during the manufacture of 
t ot th . ° ° 

mn 7 _ Chilled Car Wheels are assured by having all pyrometric con- 

le —_ trol equipment periodically tested, repaired and calibrated 

a: 4 

~ h ‘ at one central Association laboratory. Through this procedure, 


Sages all pyrometric apparatus used in the many foundries of the 
ete patl 
t to time 


voltages tant uniformity of product. As a further safeguard to accurate 
over ali 


Association is calibrated to the same standards — with resul- 


temperature measurement, the Association also manufactures 


t voltag 

ht “e and distributes all the thermo-couples used by member 
ring th 

“ ™ foundries. 

a In addition to periodic central laboratory testing, all instru- 
avorabl 


the ral ments are checked on the spot by Association inspectors dur- 
ing general inspection of the foundry. 

Assured temperature control is but one of numerous pre- 

ced asf cautions constantly guarding the uniformity of Chilled Car 


ay switl 

vard g Wheels. 
s having 
irage tht 
‘c is kep 
vaporia 





nt. Whilt 
r and it 
n circul 
s of com 
the spar 


ense hed ) Part of the equipment used 
a certal Twas in testing pyrometric controls 
- second at the Central A.M.C.C.W. 
ieee laboratory. 

conc : 


ntact tif 


von] ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
ae 230 PARK AVENUE, NEW YORK, N. Y. * 445 N. SACRAMENTO BLVD., CHICAGO, ILL. 


re i ORGANIZED TO ACHIEVE: 
“a PDR uNiroRM SPECIFICATIONS * UNIFORM INSPECTION * UNIFORM PRODUCT 


ical Engi 


ARCH, 194 March, 1944 





the arc in contact with fresh un-ionized oil. This method 
helps to de-ionize the arc and limit the total amount of 
hydrocarbon gases evolved during the oil decomposition. 

Another effective means of arc extinction is the method 
of moving the arc away from the main contacts into a 
position where it can be broken up into multiple breaks 
in series, forced into pockets loaded with un-ionized 
oil or forced into a large volume of fresh oil which will 
produce the necessary de-ionizing effects. The arc is 
thus kept moving until completely de-ionized. This 
turbulence helps to keep the contacts from burning and 
pitting even at very high currents. 

In order to expect satisfactory service from oil circuit 
breakers, the following points should be checked in rela- 
tion to the particular application and care must be taken 
to maintain prescribed specifications. 


O1t REQUIREMENTS AND DETERIORATION 


For satisfactory operation, oil for circuit breakers must 
meet the following specifications in part or in full accord- 
ing to local and service conditions: high dielectric 
strength; freedom from acids from refining, alkalis and 
sulphur ; low viscosity to cool the arc with fresh oil; low 
specific gravity to keep water out of the contact area; 
high resistance to emulsion to keep water out of sus- 
pension from oil; resistance to formation of carbon and 
sludge as a result of arcing. 

The two principle causes of oil deterioration are 
water and oil carbonization caused by arcing. 

The tendency of oil to absorb moisture from the air 
is usually very small. The main source of water con- 
tamination is through condensation on the surface of the 
oil or on the inside of the tank. 

Carbonization of oil due to arcing is unavoidable. The 
carbon formed rests on the mechanism, some settles at 
the bottom of the tank and the rest remains in suspension. 
This carbon lowers the dielectric strength of the oil, 
reduces its resistance to emulsification and lowers the 
surface resistance of the oil to water. 

The increased viscosity of the oil in cold weather causes 
a larger amount of carbon to be formed than would be 
formed at higher temperatures. As the viscosity rises 
with decreasing temperatures, carbon dispersion and sep- 
aration also becomes more difficult. 

Oil is not a good heat conductor in the restricted in- 
terpretation of conductivity. The sludge formed by a 
heated oil in contact with oxygen is however a com- 
paratively better conductor. 


Om TANK 


The tank is intended to contain the oil under which 
the circuit is to be interrupted. It also serves to dis- 
sipate the heat produced in normal conduction and arcing 
by internal circulation and coming in direct contact with 
the tank. The tanks of some circuit breakers often leave 
the impression of over-generous design allowing more oil 
distance between live parts and tank than breakdown 
tests would prescribe. While such a possibility may well 
exist, after considering rupturing capacity, circuit voltage 
and load current, the provision of such seemingly exces- 
sive dimensions is usually intended to compensate for 
the loss of oil distance caused by large volumes of ionized 
gas formed when heavy currents at high voltage are 
interrupted. Circuit voltage alone may not be used as 
a basis for determining oil distance. Location and type 
of service must, however, be given consideration. 


Contact Tre MATERIAL 


The fundamental purpose of a contactor or circuit 
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breaker is to make and break contacts and unless this js 
done properly the whole circuit becomes unreliable. The 
reliability of a contactor, starter or circuit breaker de. 
pends mainly on the contact materials used on the main, 
intermediate and arcing contacts, contact pressure, con- 
tact sweeping and rolling, contact size in relation to cur. 
rent, arrangements provided for arc suppression, an 
its design as to ease of heat dissipation when in frequent 
operation. 

Copper, silver and its alloys are the most commonly 
used contact tip materials on starters, contactors and 
circuit breakers. 

Copper is the best material from the standpoint of wear, 
It oxidizes readily, however, and its oxide is a poor 
conductor. This increases contact resistance and contact 
temperature which causes further oxidation and over- 
heating of tips. The sliding motion of the tips in closing 
and opening the contacts partly wipes out the oxide 
formed and helps to lower contact resistance. Oil im- 
mersion retards oxidation of contacts and tends to main- 
tain lower contact temperatures. 

Silver causes much less contact resistance heating than 
copper. When silver oxide is formed due to some heat- 
ing, the process of oxide formation is relatively slow. 
Silver oxide is also a poor conductor but returns to metal- 
lic silver when heated. It is costlier than copper, wears 
out more rapidly and has a great tendency to freeze and 
weld on closing. It is therefore used on main contacts 
which carry heavy currents for extended periods or on 
double break contacts on relays. 


CHOICE OF AIR OR OIL Circuit BREAKER 


Circuit breakers rated at 600 volts and lower are 
usually of the air-break type unless the presence of cor- 
rosive acid or alkali fumes makes the use of the oil- 
immersed type advisable. For voltages above 2200 volts, 
oil immersed contacts are almost universally used. Oil 
circuit breakers are not used extensively for interrupting 
d.c. circuits for two reasons: first, d.c. arcs not being 
easy to rupture under oil cause rapid carbonization and 
deterioration of the oil; second, in the case of highly in- 
ductive loads, the sudden quenching of the switching arc 
gives rise to a voltage surge which may break down 
circuit insulation. Because the air gap required to ex- 
tinguish an arc is much greater than required under oil, 
air circuit breakers for very high voltages are not made. 
Normally, air circuit breakers are made for voltages up 
to 600 volts while in some railway services high speed 
air circuit breakers are used interrupting 15,000 volts 
a.c. The fundamental idea here is to interrupt high value, 
fast rising current in the minimum of time. In oil circuit 
breakers, a high speed of arc interruption is desirable to 
limit the energy expended by the arc in producing oil 
vapor. When air circuit breakers are improved further 
in design they will perhaps be freely used in high-voltage 
a.c. interruption service. 

Oil-immersed starters and circuit breakers should not 
be used indiscriminately because of their relatively high 
first cost and increased tip maintenance. An air circuit 
breaker is often the more economical solution in applica- 
tions where damage caused by slight corrosion is more 
than compensated by savings in lower first cost and fe- 
duced tip maintenance. 

The air circuit breaker is becoming a successful and 
economical competitor of the oil circuit breaker and recent 
progress along this line is gradually introducing it in the 
field of oil circuit breaker application. 


R. G. CazanjIAN 
Electrical Engineer 
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The Locomotives You Buy in 1944 


Should Still Be Going Strong In 1964! 


LIMA LOCOMOTIVE WORKS 


March, 1944 


And so they will—if they’re 
Lima-built! Locomotives are 
bought for long years of profit- 
able service—and that points 
the paramount importance of 
the three factors of correct de- 
sign, sound materials, and accu- 
rate workmanship. 


Many of the most important ad- 
vances in locomotive design 
were introduced by Lima. And, 
at war’s end, when design re- 
strictions are lifted, the railroads 
will find that Lima has not stood 
idly by. 


In its selection of materials, 
Lima has always taken fullest 
advantage of each technological 


advance. Today, Lima is already 
actively studying the most ad- 
vantageous applications of the 
new wartime developments in 
metallurgy. 


Lima has continually striven for 
standards of workmanship ap- 
proaching as closely as possible 
to perfection. Today, Lima is 
constantly searching for new 
means by which to draw ever 
closer to this goal. 


As in 1944, so in 1946—and for 
many years thereafter — Lima 
design, Lima materials, and Lima 
workmanship will pay rich div- 


idends in service. 


yr LIMA 


~ LOCOMOTIVE WORKS 


INCORPORATED 





INCORPORATED, LIMA, OHIO 











Power Saw 
For Metals 


The Peerless Machine Company, Racine, 
Wis., has redesigned its line of metal-cut- 
ting power saws and has incorporated hy- 
draulic attachments in the new models. A 
hydraulic micro-set length gauge is mounted 
on the conveyors of the machines to gauge 
accurately the length of cut being made. 
Feed pressure is adjusted by a Vernier fin- 
ger-tip screw control and the oil capacity 
of the feed unit has been increased 75 per 
cent. 

A four-sided saw frame completely sur- 
rounds the blade and the work. A backing- 
plate support permits the application of 


Metal-cutting saw with hydraulic, micro-set 
length gauge 


maximum feed pressure with a minimum of 
strain on the blade. The saw frame is bal- 
anced in its reciprocating travel by dual hy- 
draulic cylinders and the driving rod is con- 
nected to the frame in line with its center 
which insures that the driving force will al- 
ways be centrally applied. 

Seven-inch and eleven-inch automatic-op- 
erating models are two of the variety of 
sizes being manufactured. 


Eleectrie 
Tachometer 


A self-energized tachometer that can be 
used either as a hand type or separable 
type is announced by the Ideal Commuta- 
tor Dresser Company, Sycamore, Ill. The 
tachometer consists essentially of a small 
generator, coupled electrically to an electric 
meter. The generator has a small, perma- 
nent Alnico magnet rotor which is mounted 
on precision sealed ball bearings and 
capable of continuous operation at any 
speed within the limit of the meter. 

The meter or indicating instrument is a 
rectifier type with a D’Arsonval movement. 
It is capable of withstanding a momentary 
overload up to four times the maximum 


NEW DEVICES 


The tachometer with generator and meter 
cennected with hand-operation 


speed indication without damage. The meter 
has two scales, the change from the 0-2,500 
to the 0-5,000 scale being made by a small 
switch. 

The generator and meter are made as dis- 
tinctly separate elements and coupled to- 
gether by a precision made bayonet lock. 
The units may be used together or may be 
separated mechanically and connected elec- 
trically by a two-conductor cord. A cord 
up to several hundred feet long can be used 
without introducing an appreciable error. 


Portable 
Cleaning Tank 


A portable, electrically heated, insulated 
dipping tank is being marketed by the Aer- 
oil Burner Company, West New York, N. J. 
The unit has two dipping tanks, one to hold 
a hot cleaning solution and the other to be 
used for either hot or cold rinsing fluid. 
Each compartment has a separate automatic 
heat control and the regulating thermostats 
can be set for temperatures between 100 and 


Electrically heated cleaning tank with two com- 
partments for cleaning solutions and rinsing 
fluids 





550 deg. F. The heating units are locate 
inside each compartment on the bottom o 
the tank. The average dipping capacity oj 
each compartment is 11 gal. with a full ca. 
pacity of 14 gal. The unit is completely ip. 
sulated at the sides, bottom and top and jn 
the partition between the compartments, |t 
operates on alternating or direct current a 
110 or 220 volts. 


Air Filter 


A six-outlet manifold and a self-dumping 
water trap are features of compressed-air 
line filters announced by Filters, Inc., P. 0, 
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Box 471, Glendale, Calif. The self-dumping 


water trap disposes of water filtered out of 
the air line and operates by float control 


Six-outlet filter and water trap for compressed- 
air_lines 


which opens and closes the discharge valve. 
The filter serves as a protection to air tools 
in preventing the entrance of dust, rust, 
scale, oil and water which might enter 
the line. 


Wire-Rope Clamps 


A line of high-strength wire-rope clamps 
ranging in size from 1/16 in. to % in. are 
being produced by the Safe-Line Clamp 
Div., National Production Company, 4561 
St. Jean Ave., Detroit 13, Mich. The clamps 
consist ‘of four parts which are readily as- 
sembled by unskilled workmen and without 
the need for special tools. Two, taper 
threaded sections are placed on the exposed 
sides of a wire rope and are squeezed to- 
gether in a vise-like grip when two taper 
units are tightened. According to the manu- 
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fcturer, 2 long series of tests has indicated 
that the holding power of the clamps is far 
in excess Of any demands which might be 
put upon the ropes to which they are at- 
tached. In fact, the clamps have held past 
the breaking strength of the strongest wire 
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A four-piece wire-rope clamp which can be as- 
sembled without using special tools 
















in the two halves of the clamp which pro- 
vides for a gripping action on the large wire 
strands as well as the individual wires com- 
psing the strands. 




































Centrifugal Cluteh 


An automatically engaging and self-disen- 
gaging centrifugal clutch, known as the 
Torkontrol clutch, is being manufactured by 
the Amalgamated Engineering and Research 
(Corporation, Chicago. These clutches have 
en built in sizes ranging from % to 500 
tp. The unit can be used as a coupling be- 
tween shafts or as a driving pulley or gear 
ma transmission, as well as a starting 
ushion between power units and driven 
mechanisms. It consists of a partially filled 
ilchamber fitted with a freely rotating hub 
vhich carries a series of movable wedge- 
ihaped flyweights. As the hub revolves these 
nights fly outwardly and engage the in- 
tmal rims of the outer case binding the 
tub and shell into a functionally solid pulley 
or coupling. 

The unit works equally well in either di- 
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rection and is set to engage or release at 
given speeds and to slip under overloads. 
This unit is said to permit the use of 
smaller engines or motors which start with- 
out load, and to give a smooth cushioned 
application of power and straight-line ac- 
celeration with a saving in operating cost. 


Dry-Type 
Transformers 


The General Electric Company, Schenec- 
tady, N. Y., has designed a new line of 
indoor dry-type transformers for primary 
circuits 601 to 15,000 volts which provide 
greater safety and ease of installation than 
previous dry-type designs, as well as a 
pleasing outward appearance. The design 
employs sheet steel with flowing lines, 
smoothly rounded corners, and a two-tone 
gray finish. The weight of the material 
used for the new enclosing case is less than 
that for the old screened enclosure. In ad- 
dition, the new case improves the circula- 
tion of the cooling air. 

Horizontally louvered sections on two 
sides of the case can be removed easily, 
making the interior accessible for cleaning 
and tap changing. The taps are brought to 
a convenient terminal board located just 
below the edge of the casing and close to a 
diagrammatic nameplate. All live parts are 
metal-enclosed. The high-voltage-terminal 
compartment cover can be removed to facil- 
itate connecting the transformer to the 
supply circuit. Similarly, access to the 
low-voltage terminals is gained by remov- 
ing the low-voltage compartment cover. 
The solid side plate on each side of the 
transformer canbe taken off to clean or 





inspect the core and coils. A removable top 
section at each end of the case facilitates 
drilling and installation when overhead 
conduit connections are desired. Holes in 
the case permit rods to be inserted through 
interior supports for easy handling. If 
crane facilities are not available, jack bosses 
on each of the four lower corners facilitate 
moving the unit. 

The solid sheet-metal top and sides and 
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Sheets are clamped firmly to a movable table on this large plate-punching machine 

























The metal closures afford protection, improve 
ventilation and give the transformer a pleasing 
appearance 


the deeply pitched louvers protect the unit 
from hazards which might result with open- 
screen enclosures, such as sprinkler-system 
operation or the accidental contact of rods 
or wire being carried by workmen. 


Plate-Punching Table 


A plate-punching table of unusually large 
capacity is a product of the Thomas Ma- 
chine Mfg. Company, Pittsburgh, Pa. The 
tables have a capacity for handling plates 
having a length of 30 ft., a width of eight 


feet and a thickness of one inch. They are 
attached to a heavy channel-section carriage 
by quick-acting clamps to insure positive 
movement of plates longitudinally independ- 
ent of friction or other difficulties some- 
times encountered with friction drives when 
plates are warped. Spacing attachments 
can be used for accurate and rapid punch- 
ing either longitudinally or crosswise, or 
templates can be used. 
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FRANKLIN RAILWAY 


Recognizing the trend in locomotive design toward higher 
boiler pressures, and noting the many new factors in current 
steam locomotive operation, Franklin Railway Supply Com- 
pany, Inc. has developed an entirely new Booster to meet to- 
day’s more exacting demands. Based on the experience gained 
from the operation of thousands of Boosters in service all over 
the country, the new Type “E” Booster has been expressly de- 
signed to conform to the new conditions under which it is to 
serve. » » » A few of the many improvements incorporated in 
the new Type “E” Booster are listed below. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC., New York, Chicago 
In Canada: Franklin Railway Supply Company, Ltd., Montreal 
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Eastman and Rogers Reappointed 
to I. C. C. 


Tue Senate on January 24 confirmed 
President Roosevelt’s reappointment of Jos- 
eph B. Eastman and John L. Rogers to 
the Interstate Commerce Commission for 
new terms expiring December 31, 1950. 
The nominations were reported favorably 
from the committee on interstate commerce 
on January 21, the committee having acted 
promptly after the close on that day of 
the hearings wherein a practitioner before 
the commission had asked that action on the 
Rogers nomination be deferred. 

Mr. Eastman completed 25 years of serv- 
ice as a member of the Commission on 
February 17. 


Henley Replaces Flynn as Chair- 
man of Mechanical Division 


W. H. Fiynn, general superintendent of 
motive power and rolling stock of the New 
York Central and chairman of the Mechan- 
ical division, A. A. R., has resigned the 
latter position, which he has held for the 
last 3% years, because of the increasing 
burden incident to this latter office. R. G. 
Henley, general superintendent of motive 
power of the Norfolk & Western and vice- 
chairman of the Mechanical division, suc- 
ceeds Mr. Flynn as chairman ‘of the divison. 


Duncan W. Fraser Sees Postwar 
Locomotive Demand 


CoMMENTING on the postwar outlook for 
locomotives, on February 4, Duncan W. 
Fraser, president of the American Locomo- 
tive Company, expressed the opinion that 
“there will be a considerable demand for 
locomotives of all types in the years imme- 
diately following the war. In our country 
70 per cent of all locomotives are 20 years 
old or more. Their obsolescence has been 
speeded by heavy wartime usage and by 
the fact that locomotives of greatly im- 
proved design have been developed in recent 
years and are ready to serve our railroads 
with more efficient motive power as soon 
as conditions permit. We also expect to 
be busy helping to replace hundreds of loco- 
motives [largely steam] in Europe which 
have been destroyed in the war.” 

“In the United States,” Mr. Fraser said, 
“we expect that the Diesel locomotive will 
occupy an increasingly important position. 
Its value in switching operations has been 
firmly established. We may also look for 
wider applications in heavy freight and 
passenger service, brought about by the 
development of more powerful and lighter 
Diesel engines, with resultant operating 
efficiencies. 

“Progress in steam locomotives has gone 
hand in hand with Diesel developments. 
Modern steam locomotives, capable of 20,- 
000 miles per month are now in use, re- 
flecting a high level of availability similar 
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to that of Diesel locomotives. It is un- 
likely that there will be any one dominant 
type of locomotive, at least in the fore- 
seeable future. Steam, Diesel and electric, 
each has its advantages and the selection 
of motive power is influenced by operating 
conditions and needs which vary between 
railroads, and on the same railroad, so that 
the final choice may be either one or all 
three from the standpoint of economy and 
service.” 


Freight-Car and Locomotive 
Installations in 1943 


Cuass I railroads put 28,708 freight cars 
and 773 locomotives in service in 1943, ac- 
cording to the Association of American 
Railroads. This was the smallest number 
of cars installed since 1940, but the greatest 
number of locomotives since 1930. In 1942 





the railroads put 63,009 new freight ca, 
and 712 new locomotives in service 
[According to a statement issued by th 
Office of Defense Transportation on Jan 
ary 25, production in 1943 of railroad equip 
ment for domestic use totaled 830 locomy. 
tives, 28,790 freight cars, and 661 troy 
sleepers and kitchen cars.] 
Of the new freight cars installed in th 
past calendar year, there were 1,923 plaiy 
box, 356 automobile, 8,792 gondolas, 15,13) 
hopper, 2,446 flat, four refrigerator, thre 
stock, and 47 miscellaneous cars. The ne 
locomotives included 429 steam, 15 electri! 
and 329 Diesel-electric, compared with 3) 
steam and 404 electric and Diesel-electr 
in 1942. 
Class I railroads on January 1, had 35,73) 
new freight cars on order. ~On the sang 
date last year they had 27,061 on order 
The former total included 10,944 plain box! 
3,508 automobile box, 4,869 gondolas, 13,63) 
(Continued on next left-hand page) 





















Orders and Inquiries for New Equipment Placed Since the Closing 
of the January Issue 


Locomotive ORDERS 





















































No. of Type of 
Road Locos. co. Builder 
RE EN, ko ds ond bie cdcetewnime Mt ME iicinntsd cose cacauameuin Montreal Loco. Wks. 
oe owicauind ssa vane Canadian Loco. Wks. 
Locomotive INQUIRIES 
No. of Type of 
Road Locos. en ‘ i 
Chebapenlse Fe NI... oeccccicssece 15 2-6-6-6 a a alaiah ace vaie Mesa Raa ets — ieneaw 
FREIGHT-Car ORDERS 
No. of Type of 
Road Cars = Builder 
NRL IN 05.6 5.5.4d ocr dts waa 0 dears 140 50-ton refrig. ............ National Steel Car Co, 
Seer - National Steel Car Co. 
aa National Steel Car Co. 
oo Seer are Canadian Car & Fdy. ( 
|. —Eeaaee ee Canadian Car & Fdy. ( 
‘ TIE ab iialscsnciarais a2 31d Veacio Eastern Car Co, 
Fruit Growers Express Company ....... GE OO ince cnacicsaveaced Co. shops 
New York, Chicago & St. | —eer 25? 70-ton hopper ........--00. American Car & Fdy. 
ONG) TMI 5606-0 soa oo ces oie 0 06010 ZS” 7OAG DODDET «2.2. o:00.00006:0 American Car & Fdy. (i 
Freicut-Car INQurRiEs 
No. of Type of 
Road Cars ar Builder 
ee rr ee, = I 55.06.5065. 0000nsadcdadiawsdcddioces 
: MINE oo. cin ae SW 50s.s damb eee ssienéeese 
Oe a a a ae ee eee 
New torn, New Haven & Hartiord <. F000 ~SO4om BO occciccccctvcsswcccicccccccéecse ut Pp) 
NY <P IS 0 2. cscs o'e Binlno A'sis-on 0s a.ed'eeee-e 
PassENGER-Carn ORDERS 
Road No. of Type of 
Cars tar Builder 
NT IIS 55s nck cc hake ba eaten ke PR, CAE 5 dia 5 40s cee Edw. G. Budd Mfg. & 
SP SG RO, COMO oss on sn ceeds Edw. G. Budd Mfg. ( 
P €a 
PassENGER-CaR INQUIRIES 
No. of Type of 
Road Cars Car Builder 
New York Central.......... 25, 50, 75 or 100 64-reserve-seat cars ..... BAO TS oe eT ee eee 
25 to 50 IE \MURONIE 6l'5 4 5u's'50 65 0.016106 b'%-004 000-8 
10 to 20 NIE GUNN 6) 0.00 055.0414 <6 0%:04.0-000 
13 oe SE SEP PEE OCCT SPP Tee ETT eee 
13 ee MIN TRIN diac d.ccein sce seesiccceesoce 
4 rio ee er ere eevee 
2 Eegiees dotmvory 0 SR eee ee 
4 Pett POU GIMINE CREB... occccccccccccccccecs 
4 ES er eee ) 
10 to 18 Grili-dining care ~.........-c.cscscccccscces E] 
a TER et eanee poe ce ree 


1¥For delivery during March, April and May. 
2For second quarter delivery. 
8 Subject to WPB approval. To be air-conditioned. 
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< A generation of railroad men have learned that Security Sectional Arches 
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hoppers, 1,200 refrigerator, 200 stock, and 
1,365 flat cars. Railroads also had 955 loco- 
motives on order on January 1, this year, 
which included 339 steam, three electric, 
and 613 Diesel-electric locomotives. On 
January 1, 1943, they had 888 locomotives 
on order which included 355 steam and 533 
electric and Diesel-electric. 

The Office of Defense Transportation 
also reported 33 new locomotives on order 
on January 1, and 31 new locomotives in- 
stalled in the year 1943 by other than Class 
I carriers. This brings the total of new 
locomotives on order on January 1, to 988 
and the number installed in 1943 to 804. 


Steel Founders’ Society 
Elects Officers 


THE Steel Founders’ Society of America 
has elected the following officers and direc- 
tors for 1944-1945: 

President—Oliver E. Mount, American 
Steel Foundries; Vice-President—F. Ker- 
mit Donaldson, Machined Steel Casting 
Co.; Executive Committee — Oliver E. 
Mount, chairman; A. M. Andorn, Penn 
Steel Casting Co.; T. F. Dorsey, Fort Pitt 
Steel Casting Co.; Members of Board of 
Directors—A. M. Andorn; D. P. Murphy, 
Symington - Gould Corporation ; | a? 
Wardle, Mobile Pulley & Machine Wokrs; 
T. F. Dorsey; F. K. Donaldson; E. D. 
Flintermann, Michigan Steel Casting co.* 
C. A. Binder, St. Louis Steel Casting Co.; 
W. E. Butts, General Metals Corp.; Execu- 
tive Vice-President—Colonel Merrill G. 
Baker; Secretary-Treasurer—Raymond L. 
Collier. 


Big Cut Made in Military Orders 
for Locomotives 


ALTERED military requirements have re- 
sulted in a substantial reduction in the 
number of steam locomotives scheduled for 
1944 production for such use, the War Pro- 
duction Board announced January 28. Mili- 
tary orders for locomotives weighing 80 
tons or more have been cut by 741 units, 
or about 25 per cent, and for those weigh- 
ing 50 to 80 tons by 162, or about 35 per 
cent, the announcement disclosed. How- 
ever, military requirements for 1944 still 
call for more than 2,000 large (i. e., over 
80 tons) and 300 small steam locomotives, 
is was explained. 

The WPB statement stressed the point 
that the curtailment would not mean release 
of any existing production facilities to meet 
domestic requirements, since the original 
program had contemplated progressively in- 
creased locomotive production in each quar- 
ter of 1944. Instead of expanding opera- 
tions to meet that schedule, the industry 
will be able to even out its production 
through the year, it was explained. 


A.A.R. and O.D.T. Discuss Labor 
and Equipment Situation 


AN appeal to the Selective Service Board 
and the War Manpower Commission for 
aid in solving the manpower shortage of 
the railroads will be made by the Associa- 
tion of American Railroads and the Office 
of Defense Transportation, it was disclosed 
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by Joseph B. Eastman, director of ODT 
and John J. Pelley, president of A. A. R., 
following a special meeting of members of 
A. A. R. and representatives of ODT at 
Chicago on February 3, called to consider 
the labor and equipment situation. 

They also stated that, through co-opera- 
tion with the War Production Board, ma- 
terials will be made available so that the 
railroads may place orders for freight cars 
to the capacity, limited by available man- 
power and war work, of the plants of 
builders. It was estimated that the capacity 
will be between 60,000 and 70,000 freight 
cars in 1944 while later in the year the 
railroads will be permitted to order not to 
exceed 500 passenger train cars. A further 
meeting will be held in Washington to de- 
cide which railroads will be allowed, on the 
basis of needs, to order cars. 

During the consideration of the passenger 
car situation, it was revealed that the lack 
of air-conditioning equipment was holding 
up the ordering of passenger cars because 
railroads felt that it would be uneconomical 
to build passenger cars with movable win- 
dows and other features essential to non air- 
conditioned operation and, after the war, 
having to rebuild them to accommodate 
air-conditioning installations. It was also 
disclosed that some air-conditioning equip- 
ment will be available by the end of the 
year and railroads were encouraged to place 
orders for passenger cars now for delivery 
next year. 

In discussing the manpower shortage, 
Mr. Pelley said that approximately 270,000 
men have been taken from the railroads for 
the armed forces and that they will lose 
about 84,000 more to selective service with 
in the next six months unless relief is 
afforded. A more liberal application of de- 
ferment of necessary employees will be 
sought while a request may be made for 
the release of some railroad workers from 
military service. 


Field Staff to Spur Production 
of Equipment for Domestic 
Service 


In an effort to increase the production 
of cars and locomotives for domestic serv- 
ice, the War Production Board has ar- 
ranged for the field staff of the Army 
Transportation Corps to assist in expediting 
these programs, according to a letter from 
A. C. Mann, director, Transportation Equip- 
ment Division, WPB, dated February 1, and 
addressed to all builders of railroad cars 
and locomotives and to manufacturers of 
specialties. 

The arrangement contemplates that field 
officers of the Army Transportation Corps 
will visit the plants of car and locomotive 
builders to determine the status of the build- 
ing schedules and analyze any difficulties 
tending to retard production. These officers 
will be authorized to iron out, with the 
builders, any difficulties that may be cor- 
rected in the field within applicable priority 
or other regulations. If WPB assistance 
is required, such as uprating, additional 
material authorization, or directive, the 
field officers will report through the Rail- 
way Equipment Branch of the Transpor- 
tation Corps to the Transportation Equip- 
ment Division of the WPB for handling 











the matter within the board. Field office, 
will also handle any surveys necessary t) 
eliminate trouble with the production oj 
component parts. 

Army representatives are not authorizg 
to make any changes in the scheduling ¢ 
equipment and component parts, nor wil 
the new expediting arrangement alter th 
handling of car and locomotive Production 
under Army contracts. 








Victory Freight-Car 
Drawings Issued 


In an effort to get maximum production 
of badly needed freight cars in 1942, the 
Association of American Railroads acted tp 
restrict car orders to 13 individual car ¢e. 
signs, recommended by the Car Construc. 
tion Committee of the Mechanical Division, 
in conjunction with the Freight Car Design 
Committee of the American Railway Car 
Institute. This action was taken at the re. 
quest of the Office of Production Manage. 
ment, forerunner of the present War Pro- 
duction Board, and the cars included three 
box, one auto box, two hopper, four gon- 
dola and three flat-car designs, as described 
in the December, 1941, Railway Mechanical 
Engineer. 

On recommendation of WPB, in the in- 
terest of conserving steel for war pur 
poses, the A. A. R., Mechanical Division, 
in 1943 issued eleven Emergency standard 
composite car designs, including two 50-ton 
box cars (Dwgs. 1550 and 1551) with in- 
side lengths of 40 ft. 6 in. and 50 ft. 6 in, 
respectively; four 50-ton fixed-end con- 
posite gondolas (Dwgs. 5-1918, 3143, 3144 
and 5-1919) and one 70-ton drop-end gon- 
dola (SK F-5163-C); one 50-ton compo- 
site hopper (SK-7-13-42-B-B) and one 70- 
ton composite hopper (SK-7-13-C-B) ; one 
50-ton composite flat car (Dwg. 510-F-5+- 
A), and one 70-ton composite flat car 
(Dwg. 17592). 

With a lightening of restrictions on the 
use of steel for freight car construction, the 
A. A. R., Mechanical Division, has just 
issued (February, 1944) 16 designs of Vic- 
tory freight cars which have been approved 
by the WPB for construction this year. In 
the Victory cars, composite construction is 
eliminated and the basic design is esset- 
tially the same as the A. A. R. pre-war 
standard construction except for certain 
changes in detail such as substituting stru- 
tural shapes for built-up plate construction 
and some modifications designed to mett 
service requirements more satisfactorily. 

The Victory freight car designs include 
three box, one auto box, two hopper, eigl’ 
gondola and two flat cars. The first box 
car is a 40- and 50-ton car, 40 ft. 6 in. long 
inside, made to A. A. R. Plates 1500-D ant 

1501-D, modified by the substitution 0 
longitudinal steel floor stringers betweet 
the bolster and the car end, as shown of 
Plate E-1542, instead of diagonal braces 
The second box car is the same as the fi 
except for an increase in inside height from 
10 ft. to 10 ft. 6 in. The third box car, 6 
50-tons nominal capacity, 50 ft. 6 in. inside 
length and 10 ft. 6 in. inside height, is ¢ 
signed with three optional clear door opet 
ings of 6 ft., 7 ft. and 8 ft., being made tf 
A. A. R. Plates 1525, 1526 and 1527, modi 


(Continued on next left-hand page) 
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Organizations who do specialized work are 
leaders only when the specialization is of 


¥ LONG mm long standing and has wide acceptance. 
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BUSINESS & : ates have specialized in superheaters for 
i over thirty years. But this in itself is not 
nearly as important as the fact that in this 
specialization it is serving by far the great- 
est proportion of the world’s superheater 
requirements. 
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tied by the substitution of steel floor string- 
ers as in the case of the first two box cars. 

The 50-ton auto-box car has an inside 
length of 50 ft. 6 in., inside height of.10 ft. 
6 in. and a clear door opening of 15 ft., be- 
ing made to A. A. R. Plate 1528, modified 
by substitution of the longitudinal steel 
floor stringers. An optional end-door ar- 
rangement for this car is given in Plate 
1540. 

The two hopper cars, one of 50 tons and 
the other of 70 tons capacity, are made to 
A. A. R. Plates 600-D and 601-D, respec- 
tively, modified to incorporate I-beam body 
bolster construction in accordance with 
Plate E-651 and angle end posts as shown 
on Plate E-653. (The I-beam construction 
is used to save steel plate.) These cars are 
30 ft. and 40 ft. 8 in. long inside and have 
cubic capacities of 2,145 cu. ft. and 2,773 
cu. ft., respectively. 

The first two gondolas are 50-ton fixed- 
end cars, with 41 ft. 6 in. inside length, 4 ft. 
8 in. inside height and 1,840 cu. ft. capacity, 
level full. One of these cars, with a wood 
floor, is made to Dwg. C-27252-C, modified 
to include an A. A. R. Z-section center sill, 
and the other car, with a steel floor, made 
to Dwg. C-28263-B. Either of these cars 
may be further modified to incorporate six 
or eight drop doors, although general draw- 
ings covering this arrangement have not 
been made. 

There are two additional 50-ton gondolas, 
one with fixed ends, steel floor, 16 drop 
doors, inside length of 41 ft., inside height 
of 5 ft. and 1,948 cu. ft. capacity, level full, 
made to Dwgs. 5-1595-A and 4-3599-A. 
The other has drop ends and a wood floor. 
It is 48 ft. 6 in. long inside, 3 ft. 6 in. high 
inside, has 1,383 cu. ft. capacity, level full, 
and is built to Dwg. 121743. 

The first 70-ton gondola has drop ends, a 





















BALDWIN LocomoTIvVE Works.—W. Hor- 
ace Holcomb has been appointed to fill the 
newly-created office of vice-president-indus- 
trial relations for the Baldwin Locomotive 
Works and James J. Nelson has been ap- 
pointed divisional vice-president in charge 
of the company’s Cramp Brass & Iron Foun- 
dries division. A. J. Tigges has been ap- 
pointed manager of consulting engineering 
for all divisions and subsidiaries,of Baldwin. 
Mr. Tigges also will have charge of the en- 
gineering of new products and new applica- 
tions with reference to postwar plans. Since 
his graduation, with a degree in electrical 
engineering from Massachusetts Institute 
of Technology in 1923, Mr. Tigges has 
been associated with the engineering firm of 
Jackson and Moreland in Boston, Mass. 


© 


WILLIAM SELLERS & CompAny.—Kreston 
T. Sorensen has joined the staff of William 
Sellers & Company, Inc., as assistant to the 
president. Mr. Sorensen has recently been 
in charge of design of special secret ord- 
nance weapons and material for the Ord- 
nance Department, having charge of the 
engineering section located at the Franklin 
Institute. Until 1941 he was associated with 
The Baldwin Locomotive Works, in charge 
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wood floor, inside length of 52 tt. 6 in., in- 
side height of 3 ft. 6 in., 1,745 cu. ft. ca- 
pacity, level full, and is made to Dwg. 
C-27425-F. The next two 70-ton drop-end 
gondolas are the same size. They are 65 ft. 
6 in. long inside, 3 ft. 6 in. high inside, and 
have a cubic capacity, level full, of 1,776 
cu. ft. They are designed with a steel floor 
(Dwg. 5-1608) or a wood floor (Dwg. 
139-11-292). One additional 70-ton drop- 
end gondola, with wood floor, made to 
Dwg. 139-11-355-A, has been approved by 
the WPB. This car is the same size as 
the first 70-ton gondola and differs from it 
only in utilizing a little heavier steel in 
some sections to give added strength and 
durability. 

The two flat cars are both the same size, 
53 ft. 6 in. long over the wood floor, one 
being a 50-ton car made to Dwg. 509-F- 
63-J, and the other a 70-ton car made to 
Dwg. 16393. 


Second-Quarter Steel Allocations 
94.5 P.C. of Tonnage Requested 


Domestic transportation will receive for 
this year’s second quarter 1,812,000 tons of 
carbon steel or 4.5 per cent of the 1,917,325 
tons requested by the Office of Defense 
Transportation. This allotment, accom- 
panied by proportionate allotments of alloy 
steel, copper and aluminum, said the ODT 
announcement, constitutes the largest amount 
made available since the ODT became a 
claimant agency under the War Production 
Board’s Controlled Materials Plan. This 
year’s first-quarter allotment was 1,538,645 
tons. 

Included is material for the construction 
of 18,500 new freight cars, 6,500 fewer than 
the 25,000 ODT requested but nevertheless 
enough, according to WPB to absorb maxi- 


Supply Trade Notes 


of design and engineering of the 60-ton 
tank. Mr. Sorensen was born in Denmark. 
In 1916, he served as an apprentice with 
the American Locomotive ‘Company at 
Schenectady, N. Y. He later enlisted in 
the Navy for World War I, returned and 
acquired wide experience in machine-tool 


K. T. Sorensen 


mum capacity available for car building 
during the third quarter. In the latter cop. 
nection, it was explained, the third-quarte, 
capacity must be taken into account in se. 
ting the second-quarter allotments becayg 
of the “lead time”, i.e., the time required t) 
get the allocated materials delivered to ca 
builders’ plants. 


Mechanical Supervisor Given 
“Safety Ace” Award 


A “Sarety Ace” award is made by the 
National Safety Council to employees 9; 
supervisors in industry who are doing ay 
outstanding job in preventing accidents jy 
wartime—accidents that were hindering the 
war effort. Nominations are made to q 
committee of judges of the N.S.C. When, 
candidate has been accepted he is saluted 
nationally on the Blue Network radio pro. 
gram “Out of the Shadows,” at which time 
he is sent a $100. war bond. William EF. 
Buck, superintendent of the Michigan Cen- 
tral Railroad shop at Jackson, Mich., was 
given the “Safety Ace” award for his out- 
standing performance for the year 1943, 
During the seven-year period, 1937 to 1943, 
inclusive, the average casualty ratio per 
million man-hours was 3.60. For 1943 it 
was 2.85; the decrease in the ratio under 
1942 was 40.8 per cent, or on a severity 
basis, 75 per cent. Mr. Buck has also de- 
vised two accident prevention devices which 
have been adopted by the New York Central 
System as a whole. He has spent his entire 
railroad career of 31 years in the Jackson 
shops, starting as a machinist helper. He 
was gradually advanced until he became 
general foreman in December, 1936, and 
was promoted to superintendent of shop 
February 1, 1941. 





manufacture with a number of companies 
in the West. He joined the Southwark 
Foundry & Machine Company as engineer 
in charge of special products in 1923; went 
to Russia to supervise installation of rolling 
mill equipment, and in 1932 assisted in re- 
organizing the Kharkov Tractor Plant. In 
1938 he had charge of engineering and in- 
stallation of special aircraft equipment for 
Southwark in France. In 1939 he returned 
to the United States to take charge of heavy 
tank design for the Baldwin Locomotive 
Works. 
Cd 


ALUMINUM COMPANY OF AMERICA. — 
John O. Chesley, head of the sales develop- 
ment division of the Aluminum Company 
of America, has been appointed railway 
sales ‘manager, a position created to better 
serve the railway field in meeting the an- 
ticipated demand for aluminum in the cot- 


struction of new equipment after the wal.Bijpj 
Mr. Chesley was a graduate of Brown Uni-& 


versity with a degree in mechanical engi- 


neering in 1911. He joined: the Aluminumffii 


ales in 
jgn wil 
he retur 


nechan 
ent. 
harge 

obbing 
pnd he: 


n June 


WEs’ 
TURING 
anage 
pf the 
ring 
he Tr: 
quarter 


A reorg 


ransp 


Company as a sales apprentice and was ap-— 


pointed manager of the Detroit, Mich., of- fF 


fice in 1913 and manager of Pittsburgh, Pa. 


Railway Mechanical Engineer 
MAR 








building 






latter con. Males in 1915. Following service as an en- 
rd-quarte Mion with the Navy during the world war, 


unt in set. 
ts because 
equired ty 
red to ca 


re returned to Alcoa in December, 1918, as 


Given 
rd 


ide by the 
ployees or 
» doing ap 
ccidents in 
dering the 
nade to a 
>. When, 
is saluted 
radio pro- 
which time 
Nilliam E. 
higan Cen- 
Mich., was 
or his out- 
year 1943. 
37 to 1943, 
ratio per 
‘or 1943 it 
atio under 
a severity 
as also de- 
rices which 
ork Central 
t his entire 
he Jackson 
elper. He 
he became 
1936, and 
it of shop 





John O. Chesley 





yechanical engineer in the sales depart- 
ent. He served as commodity manager in 
harge of sheet, rod, wire, bar, tubing, and 
obbing from 1922 to 1927, and organized 
bnd headed the sales development division 
in June, 1927. 


S 
WESTINGHOUSE ELectric & MANUFAC- 
urING Company. — Harry H. Chapman, 
anager of the Minneapolis, Minn., office 
pt the Westinghouse Electric & Manufac- 
ring Co. has been appointed manager of 
he Transportation department with head- 
uarters at East Pittsburgh, Pa., following 
h reorganization of the Central Station and 
ransportation department in which the 
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atter was established as a separate indus- 
department. Mr. Chapman was born in 
bt. Louis, Mo., and was a graduate of the 
Iniversity of Illinois in 1919. Shortly after 
fraduation, he entered the employ of West- 












allway division, with headquarters in Chi- 
ago. Later he was employed in various 
ales capacities in the company’s northwest- 
m district until August, 1936, when he was 
tamed manager of the Minneapolis office. 
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Mghouse as chief clerk in the power and. 





DEARBORN CHEMICAL CoMPANY.—Kobert 
F. Carr, president of the Dearborn Chemi- 
cal Company for the last 49 years, has been 
elected to fill the newly created position of 
chairman of the board. George R. Carr, 
vice-president and general manager, has 
been elected chairman of the executive com- 
mittee, and Robert Adams Carr, vice-pres- 
ident has been elected president. S. C. 





Robert F. Carr 


Johnson, assistant vice-president of the 
Eastern division, has been elected vice-pres- 
ident in charge of the railroad department 
of the Eastern division. Roger Q. Milnes, 
assistant vice-president of the Western di- 
vision has been elected vice-president in 





George R. Carr 


charge of the railroad department of the 
Western division, and_.A. H. Reynolds, chief 
chemist, has been appointed directing chem- 
ist. 

Robert F., Carr, chairman of the board, 
was born at Argenta, IIl., on November 21, 
1871, and was a graduate of the University 
of Illinois in 1893. In 1894 he entered the 
employ of the Dearborn Chemical Company 
and served successively as secretary and 
vice-president and general manager until 
1907 when he was elected president. Dur- 
ing World War I, Mr. Carr served as 
major on the general staff of the U. S. 
Purchase, Storage, and Traffic division. 

George R. Carr, the newly elected chair- 
man of the executive committee, was born in 


Argenta, Ill., on January 23, 1877, and was 
a graduate of the University of Illinois in 
1901. Two weeks after graduation he be- 
came associated with Dearborn as a sales- 
man and served successively until 1922 as 
assistant general manager and general man- 
ager. In 1922 he was elected vice-president 
and general manager. Mr. Carr is also 
chairman of the board of the Locomotive 
Firebox Company. 

Robert Adams Carr, who has been elected 
president of Dearborn, was born in Oak 
Park, IIl., on September 21, 1903, and was 
a graduate of the University of Chicago in 
1926. He entered railway service in the 





Robert Adams Carr 


mechanical department of the Southern Pa- 
cific in 1927 and a year later entered the 
employ of the Locomotive Firebox Company 
where he engaged in sales and production 
work. In 1934, he was appointed managing 
director of Dearborn, with headquarters at 
Buenos Aires, Argentina. In 1937, he was 
elected vice-president of the railroad de- 
partment. 

S. C. Johnson, who has been elected vice- 
president in charge of the railroad depart- 
















S. C. Johnson 


ment of the Eastern division, was a grad- 
uate of the University of Kansas in 1921. 
Immediately after graduation he was ap- 
pointed assistant bacteriologist in the water 
laboratory of the Kansas State Board of 
(Continued on second left-hand page) 
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OTIVE power of the Atlantic Coast Line 
M has been materially strengthened by 
the recent addition of four General Motors 
5400 Hp. Diesel Freight Locomotives, with 
more to follow. These locomotives combine 
speed for faster schedules, power for greater 
tonnage capacity, adaptability to varying oper- 
ating conditions, high availability with fewer 


stops for fuel, water and servicing. Sturdy, 














efficient and dependable, GM Freight Diesels 
have what it takes to meet the exacting trans- 
portation demands of war and peace. 

Having already definitely proved the superior 
service and operating economies of GM Diesel 
Switchers and Passenger Locomotives, the 
Atlantic Coast Line now joins the fast growing 
group of railroads using GM Diesel Triple 


Service — Freight — Passenger — Switcher. 


* LET’S ALL BACK THE ATTACK = BUY MORE WAR BONDS x 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS CORPORATION 





LOCO! EOTIVES 


LA GRANGE, ILLINOIS, U.S.A 





Health. He entered railroad service on 
January 1, 1923, as a chemist in the Water 
Service department of the Southern dis- 
trict of the Missouri Pacific, with head- 
quarters at Little Rock, Ark. In July, 1924, 
he resigned to become chief chemist in the 
water supply department of the Chesapeake 
& Ohio, with headquarters at Huntington, 
W. Va. He entered the employ of Dear- 
born on January 1, 1930, and has held suc- 
cessive positions in the railroad depart- 
ment as chemical engineer and assistant 
vice-president. 

Roger Q. Milnes, who has been elected 
vice-president in charge of the railroad de- 
partment of the Western division of the 
Dearborn Chemical Company, entered rail- 
road service in the car department of the 
Chicago, Burlington & Quincy at Hannibal, 
Mo. Later he was employed by the North- 
ern Pacific at Spokane, Wash., as a fire- 





Roger Q. Milnes 


man and still later as a fireman on the Crip- 
ple Creek Short Line. In 1910, he entered 
the service of the Atchison, Topeka & Santa 
Fe as a fireman and in 1914 became an en- 
gineman. In 1924 he became superintendent 
of fuel and road foreman of the Florida East 
Coast. In 1927 he joined the staff of Dear- 
born as service engineer. Mr. Milnes was 
appointed assistant vice-president of the 
railroad department in 1936. 
@ 

AMERICAN CHAIN & CABLE CoMPANY.— 
The American Chain & Cable Co., Bridge- 
port, Conn., has acquired the Maryland 
Bolt & Nut Co., of Baltimore, Md., manu- 
facturers of a line of bolts, nuts, lag screws 
and forgings. Operations will be continued 
at the Baltimore plant as heretofore. 

2 

BrAkE EgQuipMENtT & SuppLy ComPANY. 
—J. G. Alperson, executive vice-president 
of the Brake Equipment & Supply Co., has 
been elected president to succeed B. Pratt, 
who becomes chairman of the board. C. J. 
Smith has been elected vice-president and 
John H. McCartney, manager of sales, has 
been elected a director and vice-president. 

a 

GrayBar Exectric Company.—John E. 
Fontaine has been appointed manager of the 
Beaumont, Tex., office of the Graybar Elec- 
tric Company to succeed J. P. O’Neill, who 
died recently after 27 years of continuous 
service with the company. 
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AMERICAN CAR AND FouNpRY COMPANY. 
—W . F. Dietrichson, assistant general me- 
chanical engineer at Berwick, Pa., has been 
appointed general mechanical engineer of 
the American Car and Foundry Company 
with headquarters at Berwick. In the Jan- 
uary issue it was incorrectly stated that Mr. 
Dietrichson had been appointed mechanical 
engineer. Thomas F. Wilson has been ap- 
pointed assistant to the senior vice-president. 
E. J. Finkbeiner, who has served in the op- 
erating department of the company since 
May, 1922, and J. L. Wood, mechanical en- 
gineer, have been appointed assistant vice- 
presidents. 

Thomas F. Wilson began his career with 
the New York Central in March, 1906, and 
continued with that road until 1916. He 
joined the American Car and Foundry 
Company in June, 1916, as secretary to 
W. C. Dickerman, now chairman of the 
board of the American Locomotive Com- 
pany. Following service as an ensign in the 
Navy during 1918-19, he returned to the 
American Car and Foundry Company and 
was subsequently appointed secretary to the 
senior vice-president in charge of opera- 
tions. 

E. J. Finkbeiner has been associated with 
the company for almost forty years. He 
joined the American Car and Foundry 
Company as a clerk in the auditing depart- 
ment of the Detroit, Mich., plant in July, 
1904, and served in the production division 
there during the first world war. He was 
transferred to the New York office in May, 
1922, as general supervisor of costs and 
estimates. 

J. L. Wood is a graduate in engineering 
of Alabama Polytechnic. During summer 
vacation periods, he worked in the Whistler 
Shops of the Mobile & Ohio and in the 





J. L. Wood 
drafting room of the Gulf, Mobile & North- 


ern. He became local engineer at the 
Memphis, Tenn., plant of the American 





Army-Navy “E” Awards 


Babcock & Wilcox Co., Augusta, Ga. 
Second star. 

J. G. Brill Company, Philadelphia, Pa. 

Cochrane Corporation, Philadelphia, 
Fa: 

H. K. Porter Company, Pittsburgh, 
Pa. Star. 
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Car and Foundry Company in January 
1906; assistant mechanical engineer in th 
engineering department at New York ; 
January 1928, and mechanical engineer jy 
December, 1936. 
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AMERICAN LocoMotTivE CoMPANY.—Hey 
ry Schreck has been appointed consulting 
engineer, Diesel engine division of ¢h 
American Locomotive Company. In 19} 
Mr. Schreck became assistant chief eng; 
neer and in 1916 chief engineer of the Fyl 
ton Iron Works. He became associated 
with the Ingersoll-Rand Company as de 
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Henry Schreck 


signing engineer in 1918 and _ served as 
works manager and chief engineer at the 
Lombard Governor Company from 1920 to 
1922. He was head designing engineer of 
the Combustion Utilities Company in New 
York from 1922 to 1927, and became design- 
ing engineer ‘of the Rathborn-Jones Engi- 
neering Company in Toledo, Ohio, in 1928. 
He served as division engineer of Fair- 
banks, Morse & Co. in Beloit, Wis., from 
1929-30, and was consulting and designing 
engineer of the Ingersoll-Rand Company it 
Painted Post, N. Y., from 1931 to 1936. 
Since 1936, Mr. Schreck had been consult- 
ing and designing engineer of Fairbanks, 
Morse & Co. 8 
eo 

SKF Inpustries, Inc.—Walter C. Al- 
lers, assistant district manager of the De- 
troit, Mich., office of SKF Industries, Inc. 


has been appointed Detroit district manager J. E. 
to succeed Robert H. Hirsch, who has te- . di 
signed. . North 1 
Lincotn E.ectric Company.—R. H.Do-@ W.S 
vies has been appointed welding engineet tendent 
representative in Washington, D. C., for thei Northe: 
Lincoln Electric Company. Mr. Davies hadi Nation: 
been associated with Henry J. Kaiser af Ont. 
first plant engineer in the building of sev- T. J 
eral plants at Permanente, Calif. After the eral 
construction period he was appointed supe 4, Ne 
intendent and was also in charge of: produc- Nee 


tion and plant development. 

r R. \ 

TimKEN Rowier Beartnc Company. “it of 

H. B. Lilley, formerly assistant chief inf "ti, ¢ 

spector engineer, has been appointed sale Ind., h 

development engineer of the steel and tubeg§ ‘uipm 
division of the Timken Roller Bearing Co. ‘lis. 
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FirTH-STERLING STEEL ComMPANY.—Ben- 
wit S. Chapple, Jr., assistant manager of 
gles, New York district, of the Carnegie- 
llinois Steel Corporation, has been ap- 

inted assistant to the president of the 
firth-Sterling Steel Company, McKees- 
port, ra 


*. 


ALLEGHENY-LUDLUM STEEL CORPORATION. 
_H. N. Arbuthnot, assistant general man- 
yer of sales of the Allegheny-Ludlum Steel 
(orporation at Brackenridge, Pa., has been 
ypointed regional manager of the Detroit 
(Mich.) region of the corporation, a new 
position created as the result of the consoli- 
ation of manufacturing and distribution 
weilities in the Detroit district. Mr. Ar- 
uthnot was graduated from Washington 
ad Jefferson University in 1914 and shortly 
thereafter entered the employ of the Amer- 
an Sheet & Tin Plate Co. Later he went 
with the Weirton Steel Company and was 
aivanced to assistant district manager of its 
Chicago office. Still later he became asso- 
cated with the Follansbee Brothers Com- 
jany, serving first as district manager and 
later as special representative at Detroit. 
In 1926, he was appointed Detroit district 
manager of Allegheny and later became 
sistant general manager of sales. 


a 


PULLMAN-STANDARD CAR MANUFACTUR- 
wc CoMPANY.—Thomas P. Gorter, assist- 
ant vice-president of the Pullman-Standard 
Car Manufacturing Company, Chicago, in 
charge of the company’s Washington, D. C., 
car sales office, has been elected vice-presi- 
dent. R. J. Golden has been appointed as- 
sistant to the vice-president 

Thomas P. Gorter was born in Baltimore, 
Md, and was educated at Princeton Uni- 
versity. He left school in 1917 to enlist in 
the Army and upon his discharge in 1919, 
entered the sales department of the Haskell 
& Barker Company, Michigan City, Ind., 
(now part of Pullman-Standard). In 1923 
he was transferred to Pullman-Standard’s 
New York sales office and in 1928 to its 
Washington, D. C., office. In 1942 he be- 
came assistant vice-president. 





General 


J. F. Smiru, superintendent of motive 
power and car equipment, Northern On- 
tario district, of the Canadian National at 
North Bay, Ont., has retired. 


W. S. Davis has been appointed superin- 
tendent of motive power and car equipment, 
Northern Ontario district, of the Canadian 
_—, with headquarters at North Bay, 

nt. 


T. J. Lyon has been appointed assistant 
general superintendent of motive power of 
the New York Central, with headquarters 
at New York. 


R. W. Rerrerer, assistant superintend- 
ent of equipment of the Cleveland, Cincin- 
nati, Chicago & St. Louis, Indianapolis, 
Ind, has been appointed superintendent of 


een, with headquarters at Indianap- 
Olis, 
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AMERICAN STEEL & WIrE -CoMPANY.— 
W. E. Mackley, manager of sales of the 
Buffalo, N. Y., office of the American Steel 
& Wire Company, subsidiary of the United 
States Steel Corporation, has been ap- 
pointed manager of the manufacturers sales 
department of the New York office. F. E. 
Ward, assistant manager of the manufactur- 
ers sales department in New York, has 
been appointed manager of sales at Buf- 
falo, to succeed Mr. Mackley, and F. L. 
Nonnenmacher has been appointed assist- 
ant manager in New York to succeed Mr. 
Ward. 

. 4 


Kropr Force Company.—H. M. Com- 
stock, assistant to the president of the Clear- 
ing Machine Corporation, has been ap- 
pointed engineering sales representative of 
the Kropp Forge Company in the southern 


California territory. Mr. Comstock served- 


a year in Washington with the tools divi- 
sion of the War Production Board as chief 
of the forge and press section. 


* 


Luxkens Stee, Company.—L. P. McAl- 
lister, metallurgical engineer of the Lukens 
Steel Company since 1936, has been ap- 
pointed assistant to the general superin- 
tendent, and Joseph G. Althouse, engineer 
of tests, has been appointed metallurgical 
engineer. William Taylor, assistant engi- 
neer of tests, succeeds Mr. Althouse. 


ad 


WESTINGHOUSE AIR BRAKE CoMPANY.— 
S. L. Poorman, eastern manager of the 
Westinghouse Air Brake Company, has 
been appointed assistant to the first vice- 
president, with headquarters at the com- 
pany’s general office in Wilmerding, Pa., 
and S. L. Williams, assistant manager for 
the eastern district, has been appointed 
manager to succeed Mr. Poorman. 


Obituary 


Ropert W. THOMAS, treasurer and a 
director of the Thomas Machine Manu- 
facturing Company, Pittsburgh, Pa., died 


Personal Mention 


GerorGcE W. Birk, assistant to the super- 
intendent of motive power and rolling stock 
of the New York Central at New York, 
has been appointed assistant superintendent 
of equipment of the Cleveland, Cincinnati, 
Chicago & St. Louis, with headquarters at 
Indianapolis, Ind. 


Frep K. MurpHy, superintendent of equip- 
ment of the Cleveland, Cincinnati, Chicago 
& St. Louis, Indianapolis, Ind., has retired 
after 51 years’ service. Mr. Murphy was 
born at Kokomo, Ind., on January 3, 1874, 
and entered railway service on March 25, 
1892, as a machinist apprentice in the em- 
ploy of the Big Four at Indianapolis. In 
May, 1898, he went with the Illinois Cen- 
tral as a machinist and a short time later 
was promoted to foreman, with headquar- 
ters at Paducah, Ky. One year later, Mr. 
Murphy became a machinist foreman on 


the Detroit Southern (street railway), 


on February 6. Mr. Thomas was 40 years 
of age. He had entered the Thomas Ma- 
chine Manufacturing Company, which was 
founded by his father, following his grad- 
uation from the University of Pittsburgh 
in 1926. 

2 


Lawrence H. DUNHAM, assistant man- 
ager of the metallurgical department of the 
American Steel & Wire Co., died in Pitts- 
burgh, Pa., on January 19. He was 52 
years of age. 

¢ 


Damon DE BLois Wack, executive vice- 
president of the National Bearing Metals 
Corporation, a subsidiary of the American 
Brake Shoe Company, died in St. Louis 
Mo., on February 1. Mr. Wack was 36 
years of age. He was a graduate of Yale 
University in 1929. He entered the Ameri- 
can Brake Shoe Company in 1934, and was 


D. deB. Wack , } 


appointed vice-president of the company’s 
Pacific coast division in 1939. He was 
transferred to the National Bearing Metals 
Corporation at St. Louis in October, 1941, 
and was elected executive vice-president in 
1942. 





with headquarters at Springfield, Ohio. In 
July, 1901, he returned to the Big Four as 
a machinist at Bellefontaine, Ohio, and in 
1906 became air-brake instructor at In- 
dianapolis. He subsequently served as air- 
brake supervisor, master mechanic and as- 
sistant superintendent of motive power, 
with headquarters at Indianapolis; on July 
1, 1936, was appointed assistant superin- 
tendent of equipment, and on January 1, 
1938, became superintendent of equipment. 


WarrEN Rosert ELsEy, assistant to vice- 
president of the Pennsylvania, has been ap- 
pointed assistant vice-president in charge of 
real estate, purchase and insurance. Mr. 
Elsey, who was born at Pittsburgh, Pa., on 
April 1, 1892, was a graduate of the Carne- 
gie Institute of Technology in 1910. He 
entered railroad service in September, 1911, 
as a draftsman in the employ of the Penn- 

(Continued on second left-hand page) 
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Locomotive Characteristics 


Weight on Drivers 
Weight of Engine 
Cylinders 
Diameter of Drivers 
Boiler Pressure 
Tractive Power 


Tender Capacity—Fuel 


270,000Lb. jae 35 DELIVERED Ce, EEE OE 
483,000 Lb. E a 
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63.800 Lb. 
25 Tons 


Tender Capacity—Water 23,500 Gals. 
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IK EEPING PACE WITH 
THE NATION’S NEEDS 


Upon the completion of the present orders, Alco 
will have delivered 175 modern, high-speed, high- 


powered steam locomotives to this road since 1936. 


Manufacturers of Mobile Power Steam, Diesel and Electric Locomotives, Marine Diesels, Tanks, Gun Carriages and other Ordnance 


sylvania at Pittsburgh, Pa., and had sub- 
sequent experience in shop work at various 
points. He became master mechanic at Bal- 
timore, Md., in February, 1928; superin- 
tendent of floating equipment at New York 
in 1929 and mechanical engineer in Octo- 


Warren Robert Elsey 


ber, 1936. He was appointed general super- 
_ intendent of motive power of the Eastern 
Region in 1941, and was transferred to the 
department of real estate, purchases and in- 
surance in July, 1942, as assistant to the 
vice-president. 


C. W. MatHeEws has been appointed as- 
sistant superintendent of machinery of the 
Louisville & Nashville with headquarters at 
Louisville, Ky. 


ApAmM McGrecor, who has been ap- 
pointed mechanical inspector of the Cana- 
dian National at Montreal, Que., as an- 
nounced in the February issue, was born on 
July 13, 1897, at Kilmarnock, Scotland. He 
attended Kilmarnock Academy (1903-1912) 


A. McGregor 
and the Royal Technical College, Glasgow 


(1916-1920). He entered railroad service 
on November 16, 1921, as a laborer on the 


Canadian National. He became a carman 
in July, 1922; layout man in June, 1923; 
draftsman in July, 1925; engine inspector 
in October, 1940; mechanical inspector at 
Winnipeg, Man., in March, 1941, and me- 
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chanical inspector at Montreal on Novem- 
ber 10, 1943. Mr McGregor served in the 
Royal Flying Corps 1917-19. 


Car Department 


J. Brooks, mechanical inspector (car) 
of the Canadian National at Montreal, 
Que., has retired under pension regulations. 


A. N. CAMPBELL, assistant foreman of 
the coach yard of the Canadian National at 
Toronto, Ont., has been appointed mechan- 
ical inspector (car), with headquarters at 
Montreal, Que. 


Shop and Enginehouse 


K. D. REap, assistant superintendent lo- 
comotive shops of the Cleveland, Cincinnati, 
Chicago & St. Louis at Beech Grove, Ind., 
has been appointed assistant superintendent 
of the New York Central shops at West 
Albany, N.Y. 


Purchasing and Stores 


E. I. Fries, general purchasing agent of 
the Union Pacific at Omaha, Neb., sre re- 
tired after 56 years’ service. 


A. C. Carp, assistant to the ccd: 
chasing agent of the Union Pacific at Oma- 


ha, Neb., has been appointed assistant gen- . 


eral purchasing agent, with headquarters at 
Omaha. 


G. T. Wickstrom; assistant general pur- 
chasing agent of the Union Pacific, with 
headquarters at Omaha, Neb., has been ap- 
pointed general purchasing agent, with 
headquarters at Omaha. 


T. J. Ruts, acting purchasing agent of 
the Minneapolis, St. Paul & Sault Ste. 
Marie, with headquarters at Minneapolis, 
Minn., has been promoted to purchasing 
agent, with the same headquarters. 


Obituary— 


D. P. Carey, assistant general. mechani- 
cal superintendent of the New York, New 
Haven & Hartford at New Haven, Conn., 
died on February 5. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


Jacxs. — Duff-Norton 
Company, Pittsburgh, Pa. Catalog 202. 
Contains descriptions, specifications and 
illustrations of the various types of jacks 
and sizes in the Duff-Norton line. 


Manufacturing 


Bano Fuinc Macurne. — Continental 
Machines, Inc., 1301 Washington avenue 
South, Minneapolis 4, Minn. Four-page 
bulletin. Contains information on file broach- 


ing operations on metals, wood, and pla: 
tics. Illustrates various DoAll Precisig, 
file bands. 
Sd 

Cuttine Toots.—U. S. Tool & Mfg. Cp, 
6906 Kingsley, Dearborn, Mich. Spiral. 
bound catalog, 1943 edition, with bla 
blue-print forms on milling cutters; for. 
ing tooks ;, end mills, reamers, counterborg 
for use when requesting quotations. 


Miuinc, BroAcHING, GRINDING My. 
CHINES.—Cincinnati Milling and Grinding 
Machines, Inc., Cincinnati 9, Ohio. Gener 
catalogue (M-99502). Machines for mill. 
ing, broaching, grinding, lapping, cutter 
sharpening. 

S 

STRAIGHTENING AND BENDING Pressi 
—Watson-Stillman Company, Roselle, N.]. 
Bulletin No. 320-A. Thirty-eight pages of 
description, illustrations, and tables of work 
capacities of the Watson-Stillman line 
straightening and bending presses. 

Sd 


STELLITE Toots.—Haynes Stellite Com 
pany, Kokomo, Ind. Ejight-page bookle 
Form 5350, “Operating Information a 
Stellite 98M2 Cobalt-Chromium-Tungstey 
Turning and Boring Tools and Milling 
Cutters.” Illustrated with drawings, ph 
tographs and charts. 


MANGANESE STEEL FOR THE Ramp 
Inpustry.—American Brake Shoe Con 
pany, American Manganese Steel Divisio 
Chicago Heights, Ill. Thirty-two-pag 
Bulletin 943-R. Discusses manganese sted 
and its properties and describes and ill 
trates its use for car and locomotive wear 


ing parts. Special sections:on track wo: 
etc. 


Sd 

GisHOLT -MAcHINES.—Gisholt Machia 
Company, Madison, Wis. Three-color, 2 
page catalog of Gisholt line of turret lathe 
automatic lathes and balancing machina 
Brief descriptions and principal specific 
tion data accompany the illustrations ¢ 
the various types and sizes of tools. 

* 

MacHINE Toorts—W. F. and Jolt 
Barnes Co., Rockford, Ill. Fifty-pag 
loose-leaf data book divided into six s 
tions: I—Multiple Drilling and Reamim 
Machines; II—Boring and Facing M: 
chines ; III—Milling Machines; IV—Deq 
Hole Machines; V—Miscellaneous M 
chines; VI—Data Sheets. 

4 

RarLroap Pins anp Busutncs.—it 
Cell-O' Corporation, Detroit, Mich. Eigit 
page catalogue lists standard sizes in Ex 
Cell-O hardened and ground steel pins a 
bushings for locomotive driver brake a 
spring rigging and for car and tender-trw 
brake rigging. 


Execrric InpustrraL Trucxs.—Yale |! 
Towne Manufacturing Company, Philadé 
phia division, Philadelphia, Pa. Sevetll 
six-page War Model catalogue. Describ} 
Yale & Towne trucks in detail and ill 
trates many uses of industrial power true 
Separate section devoted to WPB Li mit 
tion Order No. L 112 as applied to ¥ 
industrial trucks. 
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Anderson Plugs and 
are designed for the 


Air Conditioning 

Battery Charging 

Marker Lights 

Yard Receptacles 

Platform Receptacles 

Portable Tools 

Telephones 

Switchboards 

Welding 

Cable Connectors 

Couplers 

Watertight Plugs and 
Receptacles 

Turntables 

Industrial Trucks 


ODERN repair shops require adequate 


electrical outlets to serve portable machines 


and welding. 


Install Anderson Receptacles on 


convenient columns and every section will be 


able to turn out work with less time lost. Here's 


one place where this is being done. Anderson 


Plugs and Receptacles are the culmination of over 


35 years’ experience in the design and manu- 


facture of electrical equipment for railroad service. 


289-305 A Street, Boston 10, Mass. 


CHICAGO PHILADELPHIA 





tanging from 12° to 50” swings 
For versatility in turning 


That’s young America speaking. Are we thinking 
and living in our past? Or are we staying young 


for and with our kids? Stop! Look! Think! 


Remember when you could name the various makes 
of automobiles as fast as they flashed by? Your boy 
can do the same . . . with airplanes. You played 
with toy electric trains. Your youngster builds model 
gliders. You and your gang thought you were 
“hot stuff’ when you owned and drove a jalopy 
Model T. Your son looks forward to membership in a 


flying club and part ownership of a cozy cabin plane. 


That lad with the little red wagon and sand bucket 
has grown up. Today, he is winning a war for us. 
What will we have ready for him when he returns 
to “peacework”? When war production at any cost 
gives way to product production at lowest cost? He'll 
be deserving of a good turn, then. In lathes, it’s 


LeBlond. They turn at a profit as they true a product. 


5 | f} » MACHINE TOOL CO., CINCINNATI, 8 


103 Lafayette Se. 20 N. Wacker Dr. 
CAnal 6-5281 STA 5561 





‘e YOUR BONDS BUY BOMBS + 
BUY A “‘BLOCK-BUSTER” TODAY! 





Automatic Lathes— Super Regal Lathes= Automatic Crankshaft Tool Room Lathes— HD Gap Lathes—Ten No. 2 Cutter 


12° & 16" Mechamcal Six sizes, 13"to 24” Lathes—For all facing, 12", 14", 16 and 18” sizes in Regular and 17", 20" swings. Six speeds. — — 
‘i ‘ cylindrica! face 


of Hydraulic power. Best for training. turning, finishing, pins. swings. Versatile. Sliding Gap models. Faster output. Lower cost. and anguls 





